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BUY ONLY THE BEST.

The BUXTON LIME FIRMS Go, Ltd,

ROYAL EXCHANGE, BUXTON.

Telegrams—BUXTON LIME, BUXTON. 'Phone—312 BUXTON.

THE PUREST LIME KNOWN IN
COMMERCE AND THE LARGEST
OUTPUT OF LIME AND LIMESTONE

IN THE WORLD.

LIME BURNT IN SPECIAL KILNS FOR

SPECIAL TRADES.

Agriculturists, Florists and Fruit Growers

catered for specially.

AGENTS THROUGHOUT GREAT BRITAIN,
Lime in any Form, in any Quantity to suit Users.
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We've got no
work to do.

Certain Destruction

to

Rats and Mice
by the well known ppeparations

D^NYSZ Virus,

HOLLERS ExTRPiCT ofSquill,

DfiNZO RfLT Killer.
Write for particulars to the Proprietors,

HfiLLER LfiBOR/ITORIES LIMITED
(formerly Danysz Virus Limited),

325, Borough Hi^h Street^ London^ S.E.I.

NOW is the TIME to

MANURE your GRASSLAND.

P Autumn or Winter ]B
manuring is the ^^^b^B

_ best for Hay ^^^hB

. otas"* li'L jlse SYLVINITE
*

FRENCH KAINIT 20%

ZZJI It is the cheapest per Unit,manures ever used on Grass- ^ *^

land.

I ^""^fuTm:^^^^^ POTASH MANURE SALTS) IS 1

1 ^'-'^ ^'p'^' of publications from MURIATE OF POTASH
1 60 7

Ji The Alsace-Lorraine Development & Trading Co., Ltd.
< cs^ Z J'

W

I Pinnets Hall. Oli Broaa St., London. E.C.2. SULPHATE OF POTASH
\ ^ | \
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Country House & Farm Lighting
WHY GROPE IN DARKNESS WHEN YOU CAN
HAVE SUNLIGHT ON TAP AT ANY TIME

DAY OR NIGHT BY THE ATOZ
ACETYLENE SYSTEM, PRODUCING
THE CLEANEST, COOLEST ^
AND CHEAPEST GAS ? NO

SKILLED
ATTENTION
REQUIRED.

Advice and Estimates free.

THE

ACETYLENE CORPORATION,
49, Victoria St., Westminster, S.W.I.

CARBIDE OF CALCIUM.

How to make your own
Concrete bricks and slabs
Fot Silos, buildin^Sf fence posts forthe farm

Cyclops blocks made on Cyclops Machines have been in use in ahnost every part of the

world during the past fourteen years without our receiving a single complaint. They have

erected Picture Houses, Carnegie Library, Garages. Silos, and hundreds of buildings of all

kinds, and are now being used in the construction of Railway Stations in Nigeria.

Any man can learn how to operate the machines and to build whh the blocks by using our

mortar gauge which we have patented. This enables an even quantity of mortar to be placed

on each bfock, ensures alignment, and enables unskilled men to build both in blocks,

slabs, or bricks after a week's tuition.

We exhibited Reinforced Concrete and the Non Slip Flag at the Glasgow Exhibition

in 1887.

.Silos, Concrete tanks a speciality.

Porous Drain Pipes quickly drain agricultural land. iMoulds for same made up to 4 ft. 6 in.

diameter.

Fence Posts, Building Blocks, Slabs and any other form of Concrete made to order.

Ex-Service men taught free of charge.

Model machines are used until proficient.

Building with Concrete blocks can be acquired within one month.

The Cyclops Concrete Company,
HILBRE STREET, LIVERPOOL.

Telephone: ROYAL 1195. ESTABLISHED 1882. Telegrams: ASSESSOR.
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PROPERTY
is Increased in Value

BY THE USE OF

CONCRETE
WRITE FOR FREE PAMPHLETS TO THE

Concrete Utilities Bureau,
Dept. IB,

35, Great St. Helens, London, E.C.3.

The EVER READY Gas Pasteurizer
^Patented.)

Don't Buy a
Pasteurizer until

you have seen

Ours.

Be Up-to-Date

!

Pasteurize your

Milk.

No Complaints,

No Sour Milk,

No Trouble,
and every Machine

Guaranteed.

In reply to this advert, please
state Dept. '"B."

This illustration shows com-
plete arrangement of the
Pasteurizer with Milk Pan
and Cooler.

Simply connect Machine
to a Gas Meter and

Start the Good Work

IMMEDIATE
DELIVERY.

Capacity :

50 gallons per hour at

a cost of jd. per gal-

lon.

Now is the time

during the

Hot Weather.

Why not inspect one

at—

Managing: Director— F. WALENN,

KNOTT'S GREEN, LEYTON. E.10. W'stow
188.
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ANGLOS
VAPORISING

OIL

The

Official Fuel at tite Lincoln

and Shrewsbury Tractor Trials.

Oor
CLEAN
DEPENDABLE
POWER
Always insist on Anglo's
Vaporising Oil which is

-highlyrefined tc give clean
running, reliable and con-
sistent power for all des-
criptions of Farm and
Dairy work or for generat-
ing f.iectric light for

business 01 household
requirements.
By using Anglo's Vaporis-
ing Oil you are assured
ma.virnuin power and de-
pend;.biliiy together with
cleanest running at lowest

cost.

ANGLO-AMERICAN OILCO.,LTD.,

Head Office—

86, Queen Anne's Gate,

London, S.W.I.

Branches & Depots Everywhere.

••X-;.-.-.'

fsfls conranY's

of fl/^Monifl

BUWER
SECURES

« h^RVEST

It is Dry - It docs not Gafcc
It is Acid-free

It does not absorb Atmospheric
Moisture - - -

It can be readily Drilled into
the Soil

It is guaranteed to contain
25k o/n Ammonia.

For prices and all details apply to

:

(Department M.A.)

South Metropolitan Gas Company,
709, OLD KENT ROAD, LONDON, S.E.15.
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^AuSTm
Lightweight Tractor.

SPEED is at times VITAL, as well

as thoroughness^ in farm work.

Speed in agricultural undertakings

depends on two factors, power and
continuity. The AUSTIN LIGHT-
WEIGHT Tractor develops the

maximum of power at very small

expense, and is supremely reliable.

Hundreds of farmers have proved

this to their

satisfaction and profit.

Easy to handle. Runs on paraffin.

For every Farm and every Job.
Write fo7- Booklet: " TRACTOR FAR MINGr

THE AUSTIN MOTOR CO., LTD.,
Head Office: NORTHFIELD, BIRMINGHAM.
London : 479-483, Oxford Street. W.I. I ^^^Z BRUSSELS
Manchester - 130, Deansgate.

|
a7id LIANCOURT.
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Important.

Hints on bnying Phosphate,

^ When buying phosphate it is important to require

the seller to describe the solubility as well as

to give the phosphate percentage of the material

offered.

^ The principal point is how much of the phosphate

will be at once available for your crops, and not

how much phosphate the fertiliser contains,

^ Insist on being told whether the phosphate is

Water-Soluble, Citric-Soluble or so-called

Insoluble.

^ For all ordinary soils Water-Soluble phosphate

is the best and quickest acting phosphate. It is

obtainable only in the form of Superphosphate

or in high-grade Compound Fertilisers.

Ask for

—and see that you get—
—Water-Soluble Phosphate.
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WINTER SPRAYING m LIMEWASHING.
The Vermorel "Eclair" Series.

No. 1. The Original Knapsack Sprayer.

This is the standard t3^pe of Jvnapsack Sprayer and can be used for

all spraying work. It is fitted with a double nozzle (which can he

converted into a single nozzle), a Special bent tube for spraying under-

neath the leaves of potatoes, etc.

Special Models are made for use with Lime Stilphar,
Liquid Acids, etc.

For Limewashing, an Agitator is fitted and length-
ening lances for spraying up to 20 feet are made.

WATCH THIS SPACE EVERY I^ONTH
FOR A DIFFERENT TYPE OF SPRAYER.

The following Spraying and Limewashing Machines
were described in previous issues of this Journal:

—

May
June
July
August
September.,
October

Bucket, 34 gallons.

Single wheeled, 6^ gallons.

Horse drawn pneumatic, 66 gallons.

DRY SPRAYERS, Hand-Knapsack-Horse-Drawn.
2 wheeled, 22 gallons.
'• Salva " Sprayer and Limewasher, 34 gallons.

"Eclair" Knapsack Sprayer.

Capacity 3^ gallons.

All Types Made and
Stocked.

3i pints to 66 gallons. yr^// particulars and catalogues from-
COOPER, PEGLER & CO., Ltd., 24b, Christopher St., E.C.2

-S"e?fersof vii ik—
SeM your milk to the best advantage. UNITED
DAIRIES (WHOLESALE) LIMITED are always

open to entertain offers of good dairies of milk

delivered London on any line of Railway, or to any

of their country Creameries. Collection arranged

where necessary. A plentiful supply of churns

provided and returned regularly. Prompt pay-

ments. Send particulars to United Dairies

(Wholesale), Ltd., 34, Palace Court, Bayswater,

London, W.2.

BuyersofMilk
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MAXIMUM CROP PRODUCTION
IS IMPOSSIBLE

WITHOUT JUDICIOUS POTASH APPLICATIONS.

The complete series of Potash Fertilisers are only supplied by the Potash Syndicate

and are always in excellent condition for sowing and mixing.

Muriate of Potash 80-85% Purity 51 '5% PotashKaiuit, guaranteed minimum 12*4% Potash (but

cargoes actually testing up to 15 "68%). (Also

supplying common salt and Magnesia salts of

proA'ed lertilising value).

Potash Alanine Salt

Sulphate of Potash—Magnesia
(Invaluable for Potatoes)

20 7^ Potash

30 7o

26 7o M

„ 90-95 7o „ 56-8 7,

Sulphate of Potash 90 7^ ,. 48*6 7„

„ „ „ 96 7„ „ 51-8%

Points about Sulphate of Potash.

(4) SULPHATE OP POTASH is defin-

itely the hest Potash combination

for Potatoes, it produces a "mealier"

potato than the Muriate of Potash,

with a higher starch content, and

with superior cooking and keeping

qualities.

(1) SULPHATE OF POTASPI is usually

sold with a guaranteed minimum of

48 % pure Potash.

Therefore 1 cwt. is an average dressing

for 1 acre as against 4 cwts. Kainit

(12*4% minimum).

A saving in carriage and general hand-

ling is thus effected.

Besides:

—

(2) SULPHATE OF POTASH can be
used at sowing or planting time,

early or late, without any risk of

retarding germination or initial

growth.

(3) SULPHATE OF POTASH has never

any bad secondary effect on the soil

;

on the contrary, it gives rises in the

soil to Sulphate of Lime which may
be actually beneficial to the crop.

(5) SULPHATE OF POTASH is like-

wise the best for Tomatoes, fruit

trees, and indeed, for all horticultural

crops where quality of produce is

important and an excess of Chlorides

might prove harmful.

(6) SULPHATE OF POTASH is diy

and friable, and remains supreme

for mixing with other manures,

either on the farm or at the factory.

For Supplies of Potash and full Particulars, apply to:—

F. W. BERK & Co., Ltd.,
I, FencharCh Avenue, London, E.C.3,
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LUBRICATING
OILS AND
GREASES.

Fop all Types of

Enginesand Machines.

SEMI -ROTARY WING
LIFT and FORCE PUMPS
for Water Cart<, Farm and Estate
Work, and general purposes. All

s?'zes ^ in, to 3 in. connection,

Specialities

for

Agricultural

Engineers,

Machinists,&c.

"PENBERTHY " INJECTORS
Automatic (as illustrated), and Autopos:-

tive. For high pressures on Traction

Engines, &c. ; "MANZEL" AUTO-
MATIC OIL PUMP LUBRI-
CATORS; VJOINTITE" High

Pressure Sheeting ; Asbestos and India

Rubber Goods; Joints; Rings; and

Packings of every descrij)tion.

LET US QUOTE FOR YOUR
REQUIREMENTS.

Best English
Tanned

LEATHER
BELTING

Hand-Sewn ; also
Cotton, Hair and
* BalatHe ' (regis-

tered trade mark)
Balata Belting,&c.

W. H. WILLCOX & CO. Ltd,
32-68, Sotithwark Street, London, S.E.I.
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There's nothing

mysterious about it

!

The use of Stiiphatc of Ammonia is merely
scientific farming— the kind of farming with
most of the chances and experiments ctit out.

Correctly applied

is so positive and definite in its action that you can almost
predict the results. Note these increased yields :

—

Crop.
Sulphate of Ammoria.

Quantity appliefi.

Increased
yield per

acre.

Percentage
increase.

Potatoes.

M^iDoels..

Wheat ...

Oats

cwt. per acre ...

U V ...

1 .,

1

6^ tons...

17
27i bushl>

58^ .,

35 p.c.

77 p.c.

84 p.c.

118 p.c.

Illlllllllllllllllllil

NOW
is a good time to apply Sulphate of
Ammonia to a small dressing of autumn
sown crops. It has the great ailvantage
over other nitrogenous fertilisers that it is
not washed out of the soil during
the winter.

For interesting free information on Fer-
tilisers and advice on all fertilising prob-
lems, write :

—

BRITISH
SULPHATE of AMMONIA
FEDERATION, LTD.,

Dept. M A.. G.P.O.. B x 50.

Fishergate, Preston, Lanes.
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TO POULTRY FARMERS AND PRODUCE MERCHANTS:

British Substitutes for American

Ouster Siieil.

WHY BUY AMERICAN OYSTER SHELL for your

Poultry, when there are excellent BRITISH-MADE
SUBSTITUTES in the market at LOWER PRICES ?

If vou buy IMPORTED AMERICAN OYSTER
shell;

(1) You pay more than home-manufactured substitutes cost,

(2) You increase your country's indebtedness to the United States of

America, and

(3) You deprive some of your fellow citizens of employment.

If you buy BRITISH-CRUSHED SHELL, whether

Oyster, Cockle or Oyster- Limpet,

(1) Y»r savre money,

( 2) You help to stabilise your coiuitry's credit, and

(3) You give employment to your British fellow citizens.

The Oyster-Limpet, or Slipper-Limpet (Crepididafornicata), is a shelltish

which w^as accidentally imported into English waters from America duruig the

latter part of last century, and has increased so rapidly that it is now a serious

pest on the oyster fisheries of certain districts. ,
•

These Limpets, which have to be removed from the oyster grounds if the

latter are not to go out of cultivation, are manufactured at the Shell

Crushing factory at West Mersea, a little fishing village in Essex, into

AX EXCELLENT SUBSTITUTE FOR AMERICAN OYSTER SHELL.
The shell of the Oyster-Limpet, like that of the Cockle and other

molluscs, is composed of the same chemical substances as the Oyster shell

;

the only essential difference in the manufactured product, as sold, being the

presence of a small quantity of flint grit, which cannot economically be
separated, and which is itself of value as a digestive grit for poultry.

The shell is obtainable from agents in certain districts, and, in districts

where no agents have been appointed, direct from The Shell Crushing Works
of The Ministry of Agriculture and Fisheries, at the following prices, f.o.r.

Colchester in 1 cwt. bags, for a minimimi quantity of | ton

:

Coarse and Medium Grades . . . £5 Os. Od. per ton.

Fine Grade £^ 10s. Od. „ „

Smaller lots : 6s. per cwt. f.o.r., Colchester.

Letters should be directed to The Secretary, Ministry of Agriculture and
Fisheries, 10, Whitehall Place, Lomlon, S. W.l.

Terms: Q\m WITH ORDER. Samples on application.



xii THE JOUENAL OF THE MINISTEY OF AGmCVLTJJBl^.—Advertisements.

How does it TILLER?
That's the very point we want to explain to-day. When you come to think of it,

the abihty of the Wheat-plant to tiller or stool out by throwing up additional

stalks is of immense importance to you. You see, the habit of tillering is governed
by the variety. A single grain of one variety may produce a stool of 10 stalks

while another sort may grow 100 stalks from a grain. The stand of Wheat depends
largely on the freedom with which the plants send up these additional shoots

;

and that is one practical reason why you should sow

TOOGOOD'S

WHEAT
in preference to any other sort. It has been SPECIALLY BRED TO TILLER FREELY,
just as it has been specially bred to produce the Heaviest Possible Crops. More Gluten, and
Stronger Straw. There are many other reasons why our SQUAREHEAD SUCCESS MAKES
YOUR AVHEAT-]\IOXEY EARX MORE THAX EVER BEFORE, but you should write

to-day for a

FREE SEED-CORN BOOK
and investigate the matter for j^ourself. Ask for FREE SAMPLES and Specially Low
Quotations also. No obligation to l)uy anything. Postcard of application will do. Address

us personally to-day

:

TOoc3rOOi> «s& soixrs, I-.TI>.,
Seedsmen to H.M. The King, and Growers of "Better Crops" Seeds only,

SOUTHAMPTON.

Chas.
PACE
& Co., Ltd.,

47-51, King William St.,

LONDON, E.C.4.

TELEGRAMS:
Inland: " Pag-an in i, Cannon,

London."
Foreign: " Pagan ini, London."

N Ha

P2 O5

K2 O
TELEPHONE:

Avenue 1729

(3 lines).
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By Royal ?/ Warrant.

FISONS'
(IPSWICH)

FERTILIZERS
FOR ALL CROPS.

HIGH ANALYSIS. PERFECT CONDITION.

BASIC SLAG KAINIT

FISH GUANO BONE FLOUR

SULPHATE OF AMMONIA
BONE SIFTINGS BONE MEAL

LOWEST PRICES. PROMPT DELIVERY.

JOSEPH PISON & Co., Ltd,

IPSWICH.

"GERES" COVERS.
ROTPROOF AND WATERPROOF

Because " Ceres " Covers are Waterproof in addition to
heing Rotproof. tluy onsnre reliaVile protection, and on
account of their duratiility they are the most economical

MAD!3 FOR

WAGONS, TRACTORS,
MACHINES, etc.

Wag-on Covers
Size 15ft. X 8ft.

„ 15ft. X 9ft.

16ft. X 10ft.

Five per c nt. Discount.

From
62 13
63
&3 11

CARRIAGE PAID,

SUPERIOR WORKMANSHIP THROUGHOUT.

Wi'ite for Samples to :

J. RANDS & JECKELL
Dept. J. IPSWICH.

Manufacturers to H.M. The King.

THE BRITISH LIGHTING SET

500 CANDLE-POWER HOURS
FOR A PENNY.

This is an authentic figure obtained

with this reliable little plant at

present-day prices. It is cheap to

buy and cheap to run. It goes all

day without attention and a maid

can keep it in order. Give us par-

ticulars of the light or power you

use and what it costs you. We will

tell you candidly if you can save.

We deliver the set complete,

including battery.

AGRICULTURAL & GENERAL ENGINEERS, Ltd.,

Central House. Kingsway, London, W.C.2.
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NOTES FOR THE MONTH.
Towards the end of October, the position as regards the

formation of Concihation Committees was that, although in two

Concilation
three areas the prehminary meetings of

Committees in
Interim Concihation Committees had

Agriculture
heen held, initial arrangements

had been completed in all outstanding

cases and the whole of England and Wales is now covered by

Interim or Permanent Conciliation Committees set up under

the Corn Production Acts (Eepeal; Act. The total numbei-

of these Committees in October was 45, but it is anticipated

that some of the present areas will decide eventually on further

sub- division.

It will be remembered that these Committees, which are

voluntary bodies composed of representatives of local employers

and workers in agriculture, are being set up to deal with wages,

hours and conditions of employment. It was hoped that each

Committee w^ould recommend rates of wages to operate imme-
diately from 1st October, the date of the abolition of the AYages

Board. With this object in mind several Committees were

able to arrive at temporary agreements, which in some cases

are still operative, and no doubt these Committees will in due

course see their way to reach agreements of a more permanent

nature. These temporary agi'eements, which will expire before

the end of October, were made in Cheshire, Kent, Isle of Ely,

Hampshire, Ijancashire, Leicestershire and Eutland, Warwick-

shire, and the North Elding of Yorkshire.

In 11 areas (Cambridgeshire, Cornwall, Cumberland and

^Westmorland, Devonshire, Durham, Hertfordshire, Xorfolk,

Shropshire, Staffordshire, Denbigh and Flint, and the East

Eiding of Yorkshire) agreed recommendations for rates of

wages have been made to apply during November and Decem-

(39705) P.U/85. 11,2.50. 10/21. M. & S. A
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ber, and in some cases up to January and February, 1922. In
the remaining 26 areas negotiations have reached various
stages. Frequently area and constitution questions have de-
layed the discussion of wages, which has been deferred to later

meetings. The suggestions of each side have in some cases
necessitated further reference to the Executives of the Repre-
sentative bodies and have thus resulted in delaying decisions.

In certain of the few areas in which there has been any serious

difficulty, steps have already been taken for the early resump-
tion of negotiations between the two sides.

Although the representatives of employers are in many areas

at present opposed to agreed rates being confirmed by the

Ministry, they have supported the principle of confirmation in

Cambridgeshire, Surrey, and Brecon and Radnor. The Cam-
bridgeshire Committee have already submitted their agreed

rates to the Ministry for confirmation. When rates of wages

agreed by a Conciliation Committee have been confirmed and

advertised by the Ministry, such rates become an implied term

of every contract of employment for the particular class of

worker concerned.

In a speech recently delivered in Northamptonshire, on the

occasion of the opening of the new Farm Institute provided by

. ,^ , the Northamptonshire County Council at
Agricultural j ^ ^i, ix/r- • x c^ ^

, , Moulton Grounds Farm, the Mmister oi
l\iPS6arcli and
„ , ^. Aoriculture and Fisheries outlined the
Education: The ^, . ,

^ . , Grovernment s policy with regard to agricul-
Government's , , i . . x-

. tural reseach and education.
^* Sir Arthur Griffith-Boscawen said he was

much interested in the Farm Institute movement, because he

was certain it was going to do great things for agriculture. The

Government was often criticised for want of policy as regards

agriculture, or for having too many policies, or too many con-

tradictory policies, or for changing policy. He had come to the

conclusion that they could help agriculture very little by legisla-

tion. They could do very often a great deal of harm, and they

had got to walk very warily if they were going to do much good,

but he was sure that by sound administration, and by promoting

the application of science to the farm, by giving bigger grants

and assisting in the establishment of places where research

- and education could be carried out, the Government would be

helping British agriculture to success in the future.
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The future of British agriculture depended upon knowledge,

and he hoped the policy they had devised would be immutable,

more like the laws of the Medes and Persians than some laws

they had passed lately. He hoped their policy in the future

would be one of consistent promotion of agricultural education

and research with a view to the greater application of science

to the farm.

In that policy there were certain stages. Eesearch must
come first. The research institution was the primary body.

They had got to establish the principles upon which progress

in a farm would depend. They had not to be in too great a

hurry. In the past, money had been wasted on policies which

had proved faulty in the long run. They had to establisfi their

principles and make sure of their facts, and then apply them.

The work that was being done at such places as Bothamsted

on questions relating to the soil and to manures; at Cambridge

in plant breeding, where Professor Biffen had produced some
new wonderful wheats which had been so successful in many
parts of the country, and in animal nutrition; at Heading, where

the principles of dairying were being investigated and admirable

results secured; and at Bristol, where horticulture was being

scientifically examined—all those works, he was sure, would be

for the permanent advantage of British agriculture.

When they had established their principles and facts and had

arrived at the latest and best and most economical processes,

they had to make them known. That could be done in various

ways. Many agricultural colleges were doing excellent work,

but the college existed largely for the more well-to-do who could

afford time and money to take a long course far away from their

homes. What w^as wanted were places where the sons of

working farmers could go for short courses near their homes,

and go in the winter-time when there was not so much work

on the farm, and where they could be brought into touch with

the best scientific knowledge, which w^as constantly being added

to, through the work of the research institutes.

The Farm Institute was not only for the farmer and small-

holder; he hoped very much to see there in increasing numbers

the sons and daughters of agricultural labourers. This would

involve offering free places, scholarships and maintenance allow-

ances. All these were purposes which had been specifically men-

tioned in the Act of Parliament recently passed (The Corn

Production Acts (Repeal) Act, 19'21) , w^hich established a fund

of one million pounds for agricultural development. In the

a 2
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summer, there would be short courses near their homes for

daughters of farmers and farm workers, who would learn

all about dairying, poultry rearing, the bottling of fruit, cooking

and other subjects which would prove of the greatest advantage
on the farm, so that the whole family would take an intelligent

and practical interest in the work of the farm.

That was the idea of the Farm Institute, which it was hoped
would become the centre of agricultural intelligence for the

county: a place where every kind of help could be given, where
farmers could go for advice, where soils could be tested, feeding

stuffs and fertilisers analysed and their value ascertained, and
where information could be given on the combating of pests

and diseases. He felt sure the institutes would gradually obtain

the confidence of farmers and become of the greatest value to

those engaged in work on the land.

Although it was as long ago as 1908 that a Departmental

Committee, presided over by Lord Keay, recommended that

there should be a Farm Institute in every county, or group of

two or three counties' the progress in this direction had been

slow, so that only four institutes had been established when the

War began. Since the War twelve more institute schemes had

been projected, but only six of them had got under way when
the economy axe fell, and the other six had to be abandoned

temporarily.

When the Eepeal of Part I of the Corn Production Act was

passed and the Government was compelled by financial stress

to abandon the guaranteed prices, they were able to save about

£1,000,000 from the wreck, and that money was to be devoted

to agricultural education and research. Out of that money he

hoped to restart the six institute schemes that were abandoned,

and also to set on foot five or six more. In that event there

would be 24 or 25 Farm Institutes scattered about the country.

The results to British agriculture could not be put down in

black and white, but he felt certain they would be incalculable,

and that every penny spent, whether by the Government or by

enlightened County Councils like that of Northamptonshire,

would be money well spent, and that it would bring in a

handsome return.

The session which is just commencing will see Farm Insti-

tutes at work in the following counties:—Cheshire, Cumberland

and Westmorland, Essex, Hampshire, Hertfordshire, North-

amptonshire, Somersetshire, Staffordshire, Suffolk, Carnarvon-

shire, Denbighshire and Monmouth.
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Full information as to the courses of instruction and other

work which will be carried on at these institutes can be obtained

on application to the County Agricultural Education Authorities.

The Third International Conference held in accordance with

the Labour Clauses of the Peace Treaty assembled at Geneva

_ . ... on 25th October, 1921. This Conference,
International ^ . . ,

'

^ . , . ,

Labour
which all the countries which were

Conference
par^ties to the Peace Treaty (except the

ITnited States of America) are represented,

is of special interest to agriculture owing to the fact that a

number of items on the agenda relate to agricultural labour,

viz. :

—

Adaptation to agricultural labour of the Washington decisions

concerning the regulation of the hours of work.

Adaptation to agricultural labour of the Washington decisions

concerning :

—

(a) Measures for the prevention of or providing against

unemployment

;

(b) Protection of women and children.

Special measures for the protection of agricultural workers :

—

(a) Technical agricultural education;

(b) Ijiving-in conditions of agricultural workers;

(c) Guarantee of the rights of association and combina-

tion
;

(d) Protection against accident, sickness, invalidity and

old age.

Each participating country is represented at the Conference

by two Government Delegates, one Delegate representing the

employers and one Delegate representing the workpeople.

In the case of Great Britain the Government Delegates are

Sir Montague Barlow, M.P., Parliamentary Secretary to the

Ministry of Labour, and Sir Daniel Hall, K.C.B., E.K.S., Chief

Scientific Adviser to the Ministry of Agriculture ; the Employers'

Delegate is General A. C. Bayley, National Confederation of

Employers' Organisations; and the Delegate representing the

workpeople is Mr. E. L. Poulton, O.B.E., J.P., Yice-Chairmaii

of the General Council of the Trade Union Congress. The

Employers' Delegate will be assisted as regards agTicultural

questions by Mr. James Donaldson, Vice-President of th^

National Farmers' Union, and by Mr. Alexander Batchelor, Vi

President of the Scottish Farmers' Union: the Workers' Fel^-
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gate will be assisted by Mr. R. B. Walker, of the National Union
of Agricultural Labourers, Mr. John Beard, of the Workers'

Union, and Mr. J. F. Duncan, of the Scottish Farm SeiTants'

Union ; while the Government Delegates will be accompanied by
Mr. R. J. Thompson, of the Ministry of Agriculture, and Mr.

H. M. Conacher, of the Board of Agriculture for Scotland.

'if * * * * *

The Monthly Agricultural Index Number* of the prices of

agricultural produce prepared by the Ministry of Agriculture

The Monthl
shows that the prices at which farm pro-

. . ^ ducts were sold in September were on the

Index Number
^^^^^8® P^^ cent, above the average

rates in the three years 191.1-13. This

represents a fall of 11 points as compared with the preceding

month when the average stood at 116 per cent, above the 1911-13

level. The following table shows the figures for each month

since the beginning of 1919 :

—

Iiicr ase pei- cent, on the average of the
Month. v.ars 1911-13.

1919. 1920. 1921.

January ... 148 213 186

February 150 205 172

March 150 199 15S

April 153 199 141

May 132 169 112

June 128 164 102

•Inly 141 174 100

August 138 177 116

September 148 181 105

October ... 166 191

November 182 197

December 207 194

Wheat and oats fell during the past month, but barley showed

a seasonal rise due to a larger proportion of malting barley

being put on the market. All descriptions of live stock showed

a decline during the month, and this was also the case with

butter, cheese, poultry and eggs. On the other hand higher

prices were obtained for milk, as is customary in the autumn.

Potatoes were cheaper. On the whole, taking one commodity

with another farmers now appear to be receiving a httle more

than double pre-war prices. Among the commodities purchased

by farmers, maize and milling offals are distinctly cheaper, while

oil cakes and some other feeding stuffs show a small decline.

An explanatorv note on the Agricultural Index Number appeared in the

s-;ue of this Journal for October last, p 578.
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Fertilisers on the whole have not varied very much during the

month.******
In the issue of this Journal for September reference vs^as

made to the forthcoming International Potato Conference. The

International
C)rganising Committee have now practi-

Potato Conference.
^^^^^ completed their arrangements.

Official delegates have been appointed by
the Governments of Belgium, Denmark, France, Greece, Ger-

many, Holland, Hungary, Portugal, Piumania, Spain, Swit-

zerland, India, New South Wales, Queensland, and Western
Australia. Most of the principal countries which are interested

in potato growing will therefore be represented. The American

Government has not seen its way, so far, to nominate repre-

sentatives, but two papers by officers of the United States

Department of Agriculture will be read at the meeting. The
Conference will be held in the Royal Horticultural Society's

Offices, Vincent Square, Westminster, commencing 16th

November, and will be opened at 10.30 a.m. with an address

by Sir A. D. Hall, K.C.B., F.Pv.S., Chief Scientific Adviser

to the [Ministry.

The Programme of papers is as follows :

—

Wednesday/, November IQth.

11.20-12. Breeding, Selection and Development Work in the U.S.A.

—Wm. Stnart. Department of Agriculture. Washington.

12 -12.45. Breeding, Selection and Development Work in Britain.

—

F. J. Chittenden, Donald McKelvie and Wm. Robb.

3 - 3.30. The Industrial and Commercial Uses of the Potato.

—

H. Y. Taylor.

3.50- 4.20. The Early Potato Industry.—J. :\L Hannah.

4.40- 5.10. Degeneration of Potatoes.—Dr. E. X. Salaman.

Thursday^ November 17th.

4 - 4.40. Wart Disease of Potatoes.—V. H. Blackman and Wm. B.

Brierley.

5.30- 6. Some Information on the Heredity of Wart Disease.

—

R. N. Salaman and J. W. Lesley.

Friday, November ISth.

10.30-11. Xew Work on Leaf Curl in Holland.—H. M. Quanjer.

11 -11.45. Recent Investigations on Potato Blight.-G.H.Pethybridge.

11.45-12.15. Xew Work on Mosaic in Ireland.—P. A. Murphy.

12.15-12.30. The Situation as regards Leaf Curl and Mosaic in

Britain.—A. D. Cotton.

It will be seen that the papers cover a wide range of subjects

of the greatest possible interest to all who are concerned in the

growing of potatoes, and the discussions on the various papers



680 Tests of Dkainage ^Machinery. [Xov.,

should provide information of considerable importance. During
the progress of the Conference the Annual Show of the National
Potato Society will be held in the Eoval Horticultural Society's

Hall, and visitors will have an opportunity of examining the

great majority of British varieties of potatoes. A scientific

exhibit is also being prepared showing the recent results of

research into potato diseases and potato breeding.******
The ^Ministry has arranged a public demonstration of drain-

age machinery to take place at Harmston, near Lincoln, on

Tests of Drainage
''''^ ^^^^ November. The demonstra-

T.fl-««"ui«««« tion will form the conclusion of a series of
Machinery.

, • .
tests ot drainage machmery oi many types

which has been proceeding for a considerable time. Machinery
will be at work for making field drains. elearin<]j farm

ditches, and clearing and grading subsidiary water-courses.

The tests do not, however, extend to floating machinery used

on main vrater-courses. Among the more novel devices shown
will be the Xordby Ditch Digger, which has been specially

imported from Xorway: the Priestman Grab Ditcher specially

designed, in consultation with the IMiDistry, to operate on nar-

rcv\' and soft banks : a large grab-hne machine designed by Messrs.

Euston and Hornsby; force and Uft pumps supplied by Messrs.

Gwynnes; a mole plough designed for direct traction by Mr.

F. B. Wells, of Welwvn : and two types of Eevolt excavators.

It is expected that other machines, including the Buckeye

Tractor Ditcher.* the Fowler Scoop, and a mole plough of

the usual design, will also be on the ground, and will afford

an opportunity for comparison between established and newer

methods. A number of tractors will be employed, including

a Clayton and a Saunderson, with specially designed attach-

ments for operating the Priestman machine, and it is hoped

that an internal combustion cable set will also be at work.

A comprehensive report, including complete records of the

performances of each machine, with special reference to cost,

will be published in due course.

Harmston is within easy rea^'h by rail of Lincoln and

Grantham, and the trial gTound at Aubourn Fen is a mile from

Harmston Station.

* See this Journal. July. 1921. p. 30G.
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AGRICULTURE BEHIND THE LINES
IN FRANCE.

Lieut. -Colonel J. H. Forrester Addie, C.B.E.,

Late Colonel, Royal Welsh Fusiliers, and late Dc'puty Director

of Agricultural Production, G.H.Q., France, and

Captain A. T. A. Dorson,

Late Lie at. -Colonel, Hampshire Regiment, and late Assistant

Director; Assistant Secretary, Ministry of Agriculture

and Fisheries.

Part I.~Up to the End of the German Offensive in 1918.

Probably few people, unless familiar with the actual opera-

tions of the Army in France, have any idea of the extent to

which that Army was self-supporting and of the steps that were

being taken, when the War happily terminated in November,

1918, to render food production a definite part of the Army's

operations.

It has been frequently observed that for every man engaged

in the actual operations of fighting, there are some three or

four engaged on the lines of communication and at the bases in

supplying the fighting man in the trenches w^ith food, ammuni-
tion and equipment. The Arm}^ in France contained men of

all tastes and all trades, and it is not to be w^ondered at there-

fore that, at the many bases and stations on the lines of com-

munication, such as ammunition dumps, supply dumps and

so forth, there were to be found men with an agricultural

training, or at all events, with a sufficient inclination and

knowledge to spend their off hours in recreation of an agricul-

tural nature.

It was for this reason that from an early date the establish-

ment of garden plots became a regular feature of the various

Army establishments of a more or less stationary nature, from

the base ports up to within a reasonable distance of the fighting

line. Even in Divisional areas, namely, those within, say 10

miles of the front line, agricultural operations were also pro-

secuted, but the constant moving of units, from one part of

the front to another, naturally deprived such operations of any

very great stability.

These early operations w^ere largely, if not entirely, carried

out by the enterprise of individual units and of their Command-
ing Officers, who realised the necessity for keeping their troops



682 AGRicrLTi-RE Behind the Lines.

in good heart by supplying them with healthy and interesting
occupation in the hours set aside for recreation.

It soon, however, became apparent to the Authorities at

G.H.Q. that this movement was one which ought also to be
encouraged from the food supply point of view, and ought not
to be left solely to the more or less private enterprise of indivi-

dual units. Moreover, within the zone in the more immediate
neighbourhood of the fighting front, the Army Authorities were
constantly receiving requests from the French Authorities for

assistance in harvesting the various crops to be secured in areas

from which civilians had had to be withdrawn or in areas where
civilians found labour difficult to procure, owing to the inroads

made by the War on the male population.

It was not, however, until the middle of 1917 that the whole
aspect of the question of food production began to demand the

serious attention of the Quartermaster-G-eneral's staff at

General Headquarters.

The submarine campaign had begun to take its toll to a

menacing extent, and it began to be evident that the more
independent the British Army in France could become of food

supplies from home, more particularly potatoes (which absorbed

a great deal of tonnage) , vegetables, hay and cereals, the better

for all concerned. With the conditions existing in France, a

plentiful supply of fresh green vegetables was an invaluable if

not essential item in the diet of the fighting soldier.

The Quartermaster-General was not unmindful of the iact

that the area known as the British Army Zone comprised some
of the richest agricultural land in France. Moreover, no one

could be blind to the great success which had attended the

systematic agricultural operations, in the form of vegetable

gardens, which had been carried out by the troops of the French

Army.

The first steps to be taken, therefore, were to place the whole

undertaking on a properly recognised footing. Up to that time

units had obtained the necessary money for the purchase of

seeds from the Expeditionary Force Canteens, who were repaid

as soon as the crop had been harvested and taken over by the

Director of Supplies, the unit being credited with the value.

New arrangements were now made. It was decided that all

money required should be advanced from the Fund, which

existed at G.H.Q., known as the By-Products Fund, and the

only units which were entitled to an advance from this Fund

were to be the five Armies, the Lines of Communication as a
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whole, and the G.H.Q. troops area. The headquarters of each

of these Forraations had to ascertain the demands from the

units within the area of its command, and to incorporate them
in one combined application to G.H.Q. All produce harvested

as a result of the scheme was to be taken over by the Director

of Supplies at a flat rate of 10 centimes per lb., and at the

end of the year the loan from the By-Products Fund was,

so far as possible, to be repaid.

At the same time, in order that the undertaking might be

extended to all available units and, above all, might be properly

supervised, steps were taken to obtain particulars of all officers

serving in the Army in France who possessed agricultural

qualifications.

The two photographs (Fig. 1 and 2) which accompany this

article show work proceeding on an Army Form. In Fig. 2

it will be seen that opportunity has been taken to plant potatoes

in the bottom of a disused communication trench.

Towards the end of 1917, however, progress was made in a

new direction with a view to expanding the scope of the under-

taking, and after discussion with the Home ^Authorities and

certain inspections of suitable areas by Dr. F. Keeble, of

the Ministry of Agriculture and Fisheries, it was decided by

G.H.Q. to establish a Central Farm for the British Expedi-

tionary Force as a w^hole, as well as lesser farms in each Army
area. All these farms, as well as all the other minor agricul-

tural undertakings already discussed, were to be placed under

the control and direction of a Director of Agriculture at G.H.Q.

,

with representatives with the larger formations of the British

Expeditionary Force.

It was not intended, however, that these central farms, which

were more especially designed for the production of potatoes

and cereals on a large scale, were to take the place of, or in

any way involve the doing away with of the vegetable gardens

that already existed all over the British Army area.

The question of organisation consequent upon this decision

became one of great urgency. Suitable officers for service under

the Directorate had to be selected and large quantities of

machinery for the preparation of the soil had to be assembled.

Moreover, a suitable area had to be chosen and the necessary

agreement drawn up with the French Authorities. The area

ultimately selected was one of about 45,000 acres in the region

of Roye, which had been the scene of earlier fighting, but

was at that time between 30 and iO miles behind the British

Front.
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It may be wondered why existing farms w^ere not taken over

for this purpose far behind the fighting front. It must be

remembered, however, that time was short, the season far

advanced if any ploughing and planting were to be done in

time for the harvest of 1918, and the only course to adopt,

which would not give rise to endless negotiations with private

French owners, was to select, in consultation with the French

Authorities, an area in the Zorjc Iriterdite, namely, th-^ land

from which French civilians had been evacuated and to which

they could not return. No vexatious questions as to ownership

arose as regards the cultivation of this area, as it was controlled

by the French Military Authorities, so long as it remained

closed to civilian inhabitants. IVToreover, the French had lost

so much territory that it would not have been wise to suggest

taking over farms which were actually being farmed. Naturally

with so many farmers dispossessed from the devastated area,

the French wanted for their own cultivation all the land they

could retain.

The early months of 1918 will certainly never be forgotten by

those who were engaged in equipping the Directorate with

staff, with special Labour Companies for the execution of the

work of cultivation, in collecting suitable men as tractor

drivers, and last but not least, in the supply of agricultural

machinery. The energy and rapidity shown by the War Agri-

cultural Committee in England in the supply and despatch to

France of agricultural machinery was only equalled by the

speed w^ith which the Director-General of Transportation dealt

with it, as it arrived at Havre and sent it up to the railhead in

the vicinity of Eoye.

The appointment of the Directorate of Agricultural Produc-

tion was approved by the War Office early in January and

Brig. -Gen. the Earl of Kadnor, who was appointed Director,

proceeded to France on the 2nd of that month. By the 2nd

February, 1918, no fewer than 59 tractors, 74 rollers, 40

harrows, 50 cultivators and 33 cases of tractor ploughs were

actually on the site at Eoye, while a further 35 tractors, 30

rollers, 17 tractor ploughs and numerous cases of spares were

at Havre waiting to be put on rail.

On the same date a tractor plough turned its first furrow.

The Headquarters of the Directorate were in the first in-

stance located at Le Touquet as it was essential that, while

the necessary staff was being collected and other preliminary

arrangements made, close touch should be kept with the
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General Headquarters at Montreiiil, a few miles distant As

soon as the area to be cultivated had been selected, the Head-

quarters of the Directorate were moved to Blangy Tronville,

a little village west of Amiens lying jnst off the main Amiens-

Peronne road.

Here the offices of the Directorate were within a few

miles of the centre of operations and it was possible to keep

close watch over, not only the arrival of stores, but almost more

important, the assembling of tractors and the training as tractor

drivers of men who w^ere arriving from all parts of the Army
area, as likely candidates for instruction. The provision of both

skilled and unskilled labour presented a very difficult proposi-

tion. On every side there was the same story—the shortage

of labour. The British Labour Corps which provided men for

all purposes other than fighting in the trenches, were greatly

below strength, and agricultural operations at that stage had to

compete in the limited labour market with urgent services more

directly connected with the military operations.

The Quartermaster-General in France in 1918, however,

attached great importance to the success of the movement, and

the strong personal interest which he took in the work materi-

ally helped to smooth away these difficulties.

As already stated, time was the greatest enemy to the under-

taking. Every day lost meant a reduction in the number of

acres ultimately to be put under the plough. As the result,

however, of various Conferences at G.H.Q., six Agricultural

Companies, formed according to a special establishment, com-

posed of 1 officer and 169 other ranks, were promised by the

Adjutant-General, as well as one British I^abour Company,

which was equivalent in strength to three Agricultural Com-
panies. It was thus contemplated that there would be one

Agricultural Company or its equivalent for each of the 9 blocks

of about 5,000 acres into which the whole area was to be

divided.

To obtain sanction for these companies wiis one thing, but

to effect their assembling from all parts of the British Army
aiea was another; and by the 27th January, 1918, only 50 men
of the first Company had arrived, and even some of these were

specially trained men sent out from England.

The task of manipulating the 200 tractors which were con-

sidered necessary for the cultivation of the whole area was

entrusted to three specially formed Auxiliary (Petrol) Com-
panies, x\rmy Service Corps (Agricultural). The strength of



686 Agriculture Behind the Lines. [Not,

these Companies was 5 officers and 180 other ranks, divisible

into three Sections, each of which had sufficient personnel to

deal with 20 tractors. Thus each block of 5,000 acres was
ultimately intended to be cultivated by means of one Agricul-

tural Company, and one Section of the Auxiliary (Petrol),

Company, with 20 tractors.

The position as regards the Petrol Companies was rather

more hopeful, in that a large number of the personnel was
supplied from unfit men in England, one complete company
arriving by the 26th February. Practically all the personnel,

however, had to be trained in a specially created school for

tractor driving, but by the 8th March no fewer than 80 men
were passed through the school with their training completed.

It is unnecessary at this point to present in greater detail

the organisation designed for administering this large area.

Suffice to say, however, that work went steadily forward from

the 2nd February up to the 21st March.

On the first-mentioned date 6 acres were ploughed and on

the last-mentioned date 203 acres were ploughed. The record

acreage for one day was on the 17th March, when 300 acres

were ploughed. By the 21st March, the ploughing of just

under 5,000 acres had been completed.

The area selected was a suitable one in every way. It was
advantageously situated. It was well traversed by roads and

intersected by railways, one of which was the main line of

supply to the British Army on that section of front. The soil

varied in character from a light easy-working loam to a stiff

clay. There was, however, a chalk subsoil and experience showe'l

that the greater part of the land would work easily and well and

excellent crops were looked for. Most of the land had, however,

been out of cultivation for three years. Except at isolated points

there were not many shell holes, but trenches and their protec-

tive belts of wire ran in all directions and were the first task

for the Agricultural Companies.

Of the 45,000 acres which comprised the whole, it was pro-

posed to set aside 12,000 acres for potatoes, of which there had

been frequent shortages at certain periods in the past. If this

acreage had been achieved it would have gone far to meet the

total needs of the British Expeditionary Force. The remainder

of the area was to be planted with oats, although it was realised

that the resultant crops would have but little elTect in reducing

the tonnage which would be involved in keeping the British Army

supphed in this respect, and it was for this reason that the more

bulky crops, such as potatoes, were decided upon.
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The tractors used were of five types. " Moguls " of three

different horse powers, the " Emerson " and the " AUis-

Chahners." They were equipped with three-furrow self-hft

ploughs of the " Oliver " and " International Harvester " types.

Two driv^ers were allotted to each tractor, as they became

trained, in order that each machine might be kept working at its

maximum capacity. All tractors were filled with petrol and oil

over night, so that no delay might occur in starting up next

morning.

Cultivation of the land other than by ploughing was carried out

with convalescent veterinary base horses which, in many cases,

had been blinded by gas and were only of value for comparatively

light work on the land.

It was on these lines that work went forward until 21st March ^

and on that date the great German offensive opened.

It is hardly within the scope of this article to discuss this offen-

sive from the military point of view. In selecting the Eoye area

as the scene for agricultural operations, it had been contem-

plated that it was sufficiently in the rear of the battle zone to

render it improbable that the agricultural operations would have

been interfered with by a temporary military success on the

part of the enemy. It would be idle to argue here whether

such optimism was justified.

There was no time for regret and the officers of the Directorate

realised that their first task was to clear the area of all the

machinery that had been collected, not only to prevent it from

falling into the hands of the enemy, but still more important, to

prevent it from encumbering the roads behind the retreating

army. The saving of practically everything intact was certainly

a gilded page in the history of this short-lived enterprise.

Communication with G.H.Q. from the Directorate Head-
quarters was somewhat difficult as all the lines were choked with

more urgent messages. One message, however, was got through

from G.H.Q. on the telephone, ordering the Directorate to move.
From that point onwards operations were in the hands of the

Directorate.

Orders were given for all tractors and personnel north-east of

Eoye, viz., on the side nearest the approaching enemy, to con-

centrate on Eoye itself. All other personnel and tractors were
ordered to concentrate in the vicinity of the main Eove-Noyon
road, with a view to withdrawal south and west. On the 24th
March, the general withdrawal started, all tractors proceeding-

under their own power and all ploughs, rollers and other imple-
ments being towed behind horse transport.
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The 10 miles to the first objective in the rear was completed

without incident, but the news that the German advance was
proceeding with rapidity necessitated a further withdrawal imme-
diately. This was again completed without incident and all the

columns converged at a point due south of Amiens.

Forced marches had been made and the pace could not be kept

up indefinitely. It was therefore decided to make a dump of

material other than tractors, which could proceed under their

own power, at a village known as Hargicourt. Thi? village

ultimately proved the limit of the enemy's advance. It was in

fact in the trench lines and was reduced to ruins. By a peculiar

freak of war, however, while the whole area round the dump was
pitted with shell holes, the implements within were hardly

touched, except by shell splinters and were recovered almost

intact five months later, when the tide turned.

The withdrawing columns finally reached PtOuen after a seiies

of marches which were effected under inevitably trying condi-

tions, and the greatest credit was reflected upon all ranks for

the endurance and high sense of discipline which they displayed.

At Eouen the personnel was reorganised and sent forward to

construct rear lines of defence. The Directorate returned to

their old Headquarters at Le Touquet.

Of incidents there were many during the retreat. In one case,

an abandoned tra<?tor was pressed into the service of a retreating

battery, who were finding it difficult to get their heavy 9-in.

guns into fiction. In accordance with instructions, this tractor

had been left with empty water tanks, but notwithstanding, it

was put in motion and the engine responded to the call, and

althou.o'h overloaded, pulled the gun into position. The in-

experience of the gunner drivers, however, proved too great

a test and the tractor, after performing this last servics, had

to be counted among the missing.

One more incident is worthy of mention , and w^as not without

humour. Two tractors had been loaned to one of the Armies

affected b}' the retreat, for use on the Army Farm, and owing

to a belated start, finally withdrew under their own power,

practically on a level wath the rear guard troops. The morn-

ings were misty ; the noise of the engines was unfamiliar ; and

reports reached Corps Headquarters that German " tanks
"

had succeeded in passing the line of outposts. Counter steps

were immediatelv taken to deal with a situation, which was

only restored when the mist lifted, and revealed two 8/16

Moguls " making stately and steady progress tow^ards the

rear.
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ABERDEEN-ANGUS CATTLE.
J. J. Cridlax.

Historical Notes.—The rise of this breed to its present pre-

eminence is probably the most remarkable of any of our

domestic bovine species. The breed is indigenous to the districts

which are still its headquarters, the North Eastern Counties of

Scotland, Aberdeen and Forfar (Angus) being its chief

centres. The precise date at which organic changes have

given us the Aberdeen-Angus polled breed remains a mystery,

but there is documentary evidence to prove there were in Aber-

deenshire cattle without horns more than 400 years ago. The

current belief that the native cattle of Aberdeenshire have been

black and hornless, time out of mind, is confirmed by a legal

document in Vol. Ill, p. 344, of the Spalding Club Antiquities of

the Shires of Aberdeen and Banff. It describes the ceremony

observed in putting John Cumyng, of Culter, Aberdeen, into pos-

session of his deceased father's property in 1523. Till 1845,

when a property changed owners by death or purchase, sasine or

actual possession was given by the Crown or the Superior to the

new owner by delivering to him, on the ground, a handful of

earth as a symbol of the soil of the property, and a stone as a

symbol of the building on it. This was called giving " yird and

stane." At an earlier period, when land was held by personal

military service, the Crown, before accepting a new owner,

claimed a money payment called " relief " from an heir and

composition " from a purchaser. This made sasine-giving a

more important function than it was after the abolition of mili-

tary service tenure.

In the case mentioned, sasine was given by an officer of the

Sheriff of Aberdeen called the mayor of fee," and it was
.effected by John Cumyng selecting and accepting " unum bovem
nigiTim hommyll "—a black hummel (hornless) ox—valued at

40s. 8d. Scots. It had represented a plough ox, of which there

were at the time eight in the plough team, and indicated John
Cumyng's right to cultivate the ground. Being a symbol, and
being selected, it is plain that it was of the kind of oxen common
and most esteemed in the country at the time, and also that this

had been a long established custom.

That progressive Society, The Smithfield Club, did not till

1892 consider this breed to be sufficiently important to allot it a
separate classification, notwithstanding the fact that Mr. William
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McCombie, the great deliverer " of Aberdeen-Angus Cattle as

he has been aptly called, in 1867 brought the great Doddy Ox
" Black Prince " south, and swept away all the leading cham-
pionship honours from the Birmingham and Smithfield Shows,

whence nt Her Majesty the Queen's expressed desire, it was
forwarded to Windsor for her inspection. Like Saul, William

McCombie was head and shoulders above his compeers. Bom at

Tillyfour in 1805, he died in 1880. He carried on the work of

the pioneer, Hugh Watson of Keillor : what Collin gs did for the

Shorthorn, the latter did for the Aberdeen-Angus. In his work
" Cattle and Cattle Breeders," William T^IcCombie pays generous

testimony to his excellence: "Amongst those who have dis-

tinguished themselves as breeders of Aberdeen and Angus polled

cattle, the late Hugh Watson deserves to be put in the front

rank. We all look upon him as the first gi'eat improver and no
one will question his title to that distinction. There is no herd

in the country which is not indebted to Keillor blood."

Previously to his great successes above mentioned, McCombie
had in 1856, 1857 and 1862 won every first prize for Aberdeen-

Angus breeding and fat cattle awarded by the French Govern-

ment at its International Shows, including the Fat Stock

Championship of the World. It was not, however, till 1878

that McCombie reached the zenith of his fame as a breeder

and feeder, by his triumph over all breeds at the Paris Inter-

national Exhibition, where a prize of £100 was offered by the

French Government for the best animals for breeding purposes

bred by the exhibitor in the section of animals other than

French. For this trophy, there competed representatives of

the Aberdeen-Angus, Shorthorn, Hereford, Devon, Sussex,

Ayrshire, Highland, Norfolk, Kerry, Dutch, Flemish, Danish,

Berne Fribourg, Swiss, Piedmontese and Portuguese breeds

—

surely the most representative groups of the breeds of the world

ever gathered together. The prize was awarded to McCombie'

s

group, with the group of Sir George ]McPherson Grant second:

the Aberdeen-Angus thus providing the champion and reserve

champion winners. More honours, how^ever, fell to the lot of

the Doddies of Aberdeenshire. The only occasion on which

British and French cattle had any opportunity of testing their

respective merits was in the competition for the d9100 prize for

the best group of beef producing animals, bred by the exhibitor.

The adjudicating bench was comprised of 31 members of the

various breeds, and by a majority of 24 to 7 the Aberdeenshire

group triumphed. It should be noted afferdiag another
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proof of the early maturing characteristics of the Doddies that

only one of McCombie's " best beef producing group " of six,

was over two years and a few months.

^fcCombie's ideal in breeding cattle was size, symmetry,

fineness of bone, strength of constitution and adaptability to

accumulate flesh evenly. Few men in his generation had

greater all round experience than McCombie; he dealt largely

in commercial cattle, attended the Smithfield markets with

regular consignments, and there found that the demand for

the Doddy by the London butchers exceeded that for any

other breed, and brought more remunerative prices—a feature

that impressed the most famous of all present-day Shorthorn

breeders, Mr. William Duthie of Collynie, who has stated,

"It is some years since I was in the habit of attending the

London Christmas market, and in those days there was nothing

I liked to own, and nothing I liked to stand behind better than

a lot of good Aberdeen-Angus cattle." What an appreciation

from so great an authority ! In these days he is modelling the

Shorthorn with the Doddy characteristics as nearly as human
skill can command.
McCombie's deeds proved an incentive to that able

veterinarian, Dr. Clement Stephenson, to carry forward the

black " banner with a strange device," the Doddy. He, in

1885, 1887 and 1894, carried away from the Smithfield Club

Show the Champion Plate and other trophies. Dr. Stephen-

son was a keen enthusiast and good judge and did sterling

work in promoting the interests of the breed: he will fill a big

place in its historical records. Not the least of his productions

was his 1885 Champion Heifer, " Luxury," which was a

model of symmetry and economical feeding; its carcass gave

the minimum of offal to the maximum of prime lean flesh ever

registered; the purchaser who slaughtered it testified that the

carcass, when quartered, appeared to have no coarse meat at

all; there was little more scrag than in a sheep and the small-

ness of the bone in proportion to the thickness and weight of

the carcass wa^ remarkable. The dead weight of this animal

was 1,318 lb. showing a percentage of 76f dressed meat to live

weight, only 23J per cent, offal. This record will be hard to

beat, if it is ever beaten.

The Earl of Strathmore next entered the lists and em-
l)lazoned on the black banner further Smithfield Club

Championship victories in 1896, 1898, 1901 and 1902. What
a marvellous quartette ,were those Aberdeen-Angus heifers,

" Minx," " Ju Ju," Layia," and Brunhilde of Glamis."

B 2
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The carcass of " Minx of Glamis " was a remarkably fine

one, undoubtedly the best of a grand quartette. Other
Aberdeen-Angus Championship successes have been won by
Earl Eosebery, The Duke of Portland, Col. Mclnroy, Sir

Eichard Cooper, J. D. Fletcher and another breeder.

The Aberdeen-Angus as a Butcher's Beast.—How far the

points of excellence aimed at by the breeder are appreciated

by butchers, is doubtless a question of great interest to those

agriculturists who desire to produce the best types of the

various breeds of cattle indigenous to Great Britain, and whose
successful efforts have been rewarded by raising their country's

cattle to such an eminence that its stock is sought by every

country suitable for cattle breeding. The value of these efforts

to the butcher continues to be exemplified abroad, especially

in the United States of America, Argentina, and in recent

years Xew Zealand and South Africa, from which sources we
have been drawing huge supplies to feed our teeming millions.

So far as the first country is concerned, these supplies of beef

are almost a thing of the past; it is now difficult for it to feed

its own increasing population. Notwithstanding its great

commercial development and its millions of acres, its cattle

breeding industiy has not kept pace with its expanding popula-

tion and national progress, and consequently it has now to

resort to importations from the Argentine and elsewhere.

The estancieros of Argentina, wise in their generation, had

with much foresight and unstinted outlay raised up from its

Criolla (native) stock by the aid of the best British bulls,

principally Shorthorn, vast herds of commercial cattle suitable

for exportation. When in 1910 I was invited by its great Rural

Society to judge Aberdeen-Angus cattle for the first time, I

found the Shorthorn very popular and in the ascendant, the

Hereford with a wealthy and important following, but the poor

Doddy the despised and rejected of men. The merits of the

Aberdeen-Angus were only appreciated, with one or two excep-

tions, by the smaller and less important section of breeders,

but what a revolution of opinion and esteem has occurred in

10 brief years! One dared hardly then mention the incompar-

able merits of the Aberdeen-Angus before being " sat upon "

by the enthusiasts of the other two breeds.

The American packing houses were, however, just opening

their first great plant, and knowing so well its mode of pro-

cedure, I was very optimistic and prophesied those coming

events which were casting their shadows before. The English

.»
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packing houses had been and were buying the cattle by the

lump, if I may so term it, irrespective of quality: that was not

the policy of the Yankee. Quality rules in the Smithfield

market, and the aim of the American companies has always

been to secure the best clientele there, viz., the meat traders

who require the best article and give the highest prices. I

paid visits to nearly all the leading packing houses and leading

estancias and advocated the production of baby beef, a series

of two-year-old bullocks in the place of the 4, 5 and 6-year-

old oxen that were so common. Experience of 30 years on the

Smithfield market gave the assurance that the uplifting of the

Doddy in the appreciation of this great country was on the

horizon.' Another feature that made assurance doubly sure

was the prospective Show of Fat Cattle, the first of its kind

in South America, at which I was invited to sta}^ and judge. A

new epoch was opening; the show proved a great success.

There were few Doddies exhibited, and the leading honours

went to the Shorthorns and Herefords, but it meant salvation

to the Aberdeen-Angus, for a fat cattle show without repre-

sentatives of the black and comely would be like Shakespeare'^

greatest play, Hamlet, without its sable-clad Prince of Denmark.

Figures published recently by the Kural Society of Argentina

show that the Aberdeen-Angus is now second on the list of the

pure-bred herds of the beef cattle of Argentina, the Aberdeen-

Angus being more numerous than the Herefords. Pure bred

Aberdeen-Angus bulls are sought after for crossing purposes,

as no better steers for the butcher can be raised than its cross

with the almost universal Shorthorn. The Secretary of the

Argentine Angus Society—Senor Eicardo Hogg—has published

the fact that in the neighbourhood of Concordia alone, there

are now 300,000 black cows. Mr. James Sidey, the oldest

exporter of cattle to the Argentine, told me at the Highland

Society's Show that he had received from his partner in that

country a cablegram advising him to sell all purchases possible

at home with the exception of Angus. Such straws show
which way the w^ind blows: the demand of the packers there

is now for the animal with the maximum of meat for roasting

with a minim.um of coarse.

In an article some years ago* I gave particulars of specimens

and measurements of our various cattle of 100 j^ears ago, which

then met the requirements of the butchers and the public; but

unless one has the engravings and measurements of those

* Farmer and Stock Breeder Almanac.
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monster animals before one it is difficult to realise the results

attained by breeders of the 20th century, who by selection and
registration have evolved the type and quality of the breeds

exhibited at our present-day shows which give so much satis-

faction to the butcher and the public, not the least important

feature being early maturity.

Towards the end of the last century the London and country

butchers began to resent the character of cattle exhibited at

the Smithfield Club and other shows. The cow and ewe classes

then in existence proved sources of loss, the character of the

meat being so wasteful as to be useless to the customer and

unprofitable to the trader. Protests were made and the Council

of the Smithfield Club eventually deleted such classes from its

schedule. The abolition of the cow and ewe classes did not,

however, entirely meet the objections to show cattle from the

butcher's point of view, and further pressure of the meat

traders caused the institution of the Carcass Section by the

Club, the Council of which eventually generously provided

funds for handsome prizes, and the Section is now acknow-

ledged to be very popular and highly educational. This

Section is open to all breeds and is now judged by members of

the meat trade, whose awards have given general satisfaction,

and definitely fixed the superiority of the Angus, which either

in its capacity as a pure breed or its value as a cross (principally

with that other great breed, the Shorthorn) has produced the

champion carcass of beef on every occasion but one, viz., in

1903, when a Welsh runt took the laurels.

The carcass com.petition was established in 1895, and

champion prizes were first given in 1899. Since then the

Angus breed has been successful on five occasions, the Angus-

Shorthorn Cross on 15, the Angus-Hereford once, the Angus-

Dexter once, and the Welsh once. Thus in 23 competitions,

Angus and Angus crosses have been supreme on 22 occasions:

a remarkable record that cannot be explained away.

A memorable date in the annals of Aberdeen-Angus Cattle

was 1892, the first year distinct classes were allotted to the

breed at the Smithfield Club Shows. In the main section

since (26 shows) pure Angus cattle have won the Champion-

ship 14 times: Aberdeen-Angus and Shorthorn crosses twice.

Such a record is so striking that it needs no adjectives to

accentuate it; yet, the records created by the Angus at the

Great International Show in Chicago are even more telling.

Judged by the most expert members of the great packing
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houses, through whose hands millions of cattle of all breeds

pass every year, the following results have been attained. The
Carcass Competition there was instituted in 1900, and in that

year a Shorthorn cross was Champion (what kind of cross is

not stated) , but every year since that date the Championship
has been gained by pure Aberdeen-Angus cattle or a cross

therewith, *all black and polled. Probably the most remarkable

collection of beef animals in the wide world is the Car Load
Lots of 15 exhibited there, matched to perfection like a row

of peas in a pod. Shorthorn cattle were Champions in 1909;

Herefords in 1901 and 1903, and Angus the other 15 years of

the competition. Owing to foot-and-mouth disease Smithfield

Club shows were not held in 1914 and 1915.

The Aberdeen-Angus most nearly approaches the ideal

butcher's animal. As I wrote in the Live Stock Journal Almanac,

1910:
—

" Meat traders, after continued experience with all

breeds of cattle are unanimous in awarding the palm to the

Aberdeen-Angus; short on leg, small in the bone, deep in flesh

of a fine mellow grain throughout, with well-rounded hooks

and buttocks, it is undoubtedly the best type of what a beef-

producing animal should be. Even its coarse parts are more

valuable than those of other breeds, the flanks and briskets

have greater depth of flesh and are interspersed with less

wasteful fat and gristle." I have likened the Angus to a

student of economy:

—

" It does a bit at every bite

And makes the most of every mite."

In other words, it puts on fat so regularly and smoothly

throughout that no loss is occasioned to the butcher by having

to trim unnecessary fat from parts of the carcass. The butcher

hates patchiness, which is an evil all breeders should avoid and

use their best endeavours to eradicate. Shorthorns and Here-

fords are very prone to accentuate this fault, especially when
fed for fat stock shows, on the tail head, the hooks, ribs,

brisket and flanks. Brought up in my youth amongst these

two breeds, I had a predilection for them, and the height and

goal of my ambition at that time was to possess a herd of either

;

but later experience proved incontestably that the Angus

cattle were supreme as beef producers of the choicest quality,

and as ** market toppers " in price could not be equalled.

This opinion is not biased or unique amongst meat traders.

Mr. James Brown, chief cattle buyer for Armour and Co.,

who judged the car load lots at the International Live Stock
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Exposition in 1909, the only occasion when the Shorthorns

have won this great prize, states: " An Aberdeen-Angus steer

is an ideal animal from the butcher's standpoint, the ripe

Aberdeen-Angus has no superior. The average market per-

formance of black cattle as indicated by the prize list, demon-
strates their quality, the meat marbles well. They are high

dressers, being short-legged and chunky, the meat* is in the

right place with a high percentage of choice cuts. They cut

up with minimum waste, hence the popularity of beef carcasses

that have been divested of black hides, with the retailer.

Buyers are of necessity impartial to breeds; their mission is to

get good cattle regardless of colour or history. * Blood will

tell,' and when a buyer locates a drove of well-bred finished

Aberdeen-Angus, he knows he has an opportunity to buy
something'. They are smooth, the proportion of weight in loin

and rib (the most valuable parts) is uniformly heavy." Henry
du Plan, buyer for another large packing house, w^ho judged

car load lots in 1907. states: "No better cattle come to

market than Aberdeen-Angus. A load of black bullocks of the

same quality and finish as a load of any other kind, will invari-

ably elicit a bid 10 cents higher than the buyer would feel

justified in offering for others. The statement that the black

is an ' honest bullock ' explains this. When he starts a load

of black ones towards the scales, he does it with the conviction

that not only will he get a high percentage of beef, but it will

be good meat. One reason the butcher is partial to them is

that they are fine boned, and w-hen an experienced retailer

enters a beef cooler (refrigerator) to select material to replenish

his stock, he invariably begins a patient search for the black

ones, frequently surprising beef men by the certainty with

which he picks them out of the mass. A black carcass is

always a nice carcass, and my experience justifies me in stating

that there are fewer counterfeits in this breed than in any

other." Such is the universal opinion of meat experts, an

opinion so recently endorsed by the sale of Canadian cattle

bred and fed in Alberta and brought over at the instigation of

the Honourable Duncan Marshall, ^Minister of Agriculture, to

demonstrate the class and quality of the stock being raised in

the Dominion. There were 7 Herefords, 6 Aberdeen-Angus

and 2 Shorthorns, sold by auction to leading butchers, and

the Angus averaged £10 per head more than the other breeds,

and what is even more incisive 2d. per lb. higher in price.

The biggest classes at Fat Stock Show^s are undoubtedly
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those of the cross breeds, and here the supremacy of the Angus

in conjunction with the Shorthorn is incontestable. The

Angus-Shorthorn and Shorthorn-Angus crosses provide about

nine-tenths of the entries, and these breeds undoubtedly
" nick " more advantageously than those of any other two

l'»reeds, and produce a blue-grey or black commercial animal

for beef purposes, second to none. They also carry off the

great bulk of the prizes both in the main cross-bred section

and carcass competitions. The butchers appreciate these

crosses highly and acknowledge the grand work done in the

past century by the breeders of pedigree stock in evolving

breeds so suitable for their purpose to feed the epicure and

the multitude.

The crucial question at the moment to the butcher and the

public is: Where are we to look for our future supplies of

meat? Many countries are being tested and exploited.

Brazil has huge potentialities. Henry Savage Landor in his

thrilling and interesting work " Across Unknown South

America " has discovered and brought to light vast grazing

lands, untenanted by animal life, which are well watered and

capable of sustaining very many millions of cattle.

Uruguay with its 37.500,000 acres of pasture land devoted to

cattle raising.

Paraguay, where a Chicago firm recently bought 20,000,000

acres of land (and had 12,000,000 more acres in Argentina and

rruguay under offer)

.

Rhodesia and the Northern Territories of Australia, are all

capable of producing and supporting vast herds. These

countries are already being exploited, and numerous packing

liouses have been established during the past few years.

This subject is, however, too gi^eat a one to more than touch

npon. Volumes of interesting matter could be written upon
a matter so vital to the future well-being of our country. Very
many of our pedigree cattle will, however, be required and

exported to these countries before the produce are suitable,

from the home butcher's point of view, and as the ultimate

destination of all cattle is the block, it would be to the

advantage of all breeders to keep in their mind's eye those

essential points which enhance the value of all breeds to the

butcher.
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THE BREEDING OF GEESE:
A Profitable Addition to the General or Poultry Farm.

Stanley Street-Porter.

During the last few years probably no industry in this country
has seen a greater development than that of poultry keeping.

That which in the past was regarded by most as merely a

hobby is now recognised as a serious and projQtable industry.

It is encouraging to note that up-to-date progressive

farmers are at last alive to the fact that poultry keeping on
modern lines forms one of the most profitable adjuncts to

general farming.

The breeding of geese is a branch of the industry that has

been greatly neglected in this country, and yet it is one of the

most profitable to farmers and others possessing grazing land.

Many farmers have a deep-rooted objection to geese, under

the impression that they spoil the grazing for other stock, and

it is commonly stated that cattle, etc., will not graze after

geese. It is quite true that a large flock of geese does consume
a considerable quantity of grass, but for that matter so does a

large flock of sheep
;
and, as a practical farmer himself, the

writer can absolutely disprove the fact that cattle will not feed

after geese, and has found that geese pay well for all they

consume. Further, the manurial value of a flock of geese, if

not run too thickly, is very great on poor grazing land.

An additional advantage is the fact that the birds do not

need a rich pasture, but will grow and thrive on poor common
land, of which there is a considerable quantity in many parts

of the country. They might also be kept with advantage in

smaller numbers by small-holders and cottagers with suitable

grazing in the vicinity.

Given suitable grazing, there is probably no other branch of

poultry keeping more profitable than the rearing of geese.

Unlike fowls and ducks, which need constant feeding and care,

geese will forage for their own living, and after the first few

days will require practically no grain or meal ration, no expen-

sive scratching shed, and little attention so long as adequate

grazing is available. Under these conditions they will feed

and look after themselves and make very rapid growth.

Before the War large quantities of geese were reared in Ire-

land and exported to this country to be fattened. In some
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districts they were purchased in considerable quantities, run in

large flocks over the stubbles after harvest, and sold as
" Michaelmas " geese. To what extent this is carried on at the

present time the writer is not aware.

Italy, France and Germany are also large producers of geese,

and in Germany the breast of the goose is smoked and con-

sidered a delicacy.

Breeds.—Of the various breeds of geese probably the best

known are the Embden and the Toulouse, while the Chinese

is also well known. Another breed, which is not so well known
in this country as the others, is the " Koman," which the

writer considers the best " commercial " goose of all. Per-

sonally, however, he has only kept two of the above-mentioned

varieties, viz. the Eoman and the Toulouse. Both of these

varieties undoubtedly have their good points. The Koman
might be aptly compared to White Wyandottes or Ehode Island

Eeds and the Toulouse to Indian Game or Dorkings, since the

Eoman goose resembles the breeds of fowls with which I have

compared them in being of moderate size and far more prolific

as layers than most other breeds of geese—with the exception

possibly of the " Chinese "—whilst the Toulouse is undoubtedly

the best heavy-weight Christmas goose obtainable. The Tou-

louse are very massive and majestic in appearance and do not

make the rapid growth of the Eoman, but though they are

slower in attaining maturity, they make fine heavy-weight

geese by the end of the year. Toulouse geese usually commence
laying in February, and after laying their first " clutch " of

eggs, go " broody," afterwards laying a second, and as a rule

smaller batch of eggs than the first. In colour the Toulouse is

a dark grey with white under, and is the most handsome

variety we have.

Eoman geese are much smaller than either Toulouse or

Embden. They have a very smart, alert carriage and are splendid

foragers. In colour they are generally white, though some

have grey markings on head and neck. They w^eigh from 12

to 14 lb. when mature, are finer in bone than the Toulouse,

and carry more flesh in proportion to offal than the heavier

breeds. No standard has yet been fixed for this breed in Eng-

land, and consequently they are not provided for at any of our

large shows and are only in the hands of a compara-

tively few breeders. They are probably the most prolific geese

in existence, and like the breeds of ** laving ducks " such as

Eunners, Buff Orpingtons and Khaki Campbells, they breed
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quite satisfactorily without swimming water, and unfertile eggs
are the exception.

As this article is written with the object of encouraging the
breeding of geese for market purposes, no apology is made for
drawing special attention to this particular breed, which is un-
doubtedly the " utility " goose of the future. The birds are
very active foragers and extraordinarily quick growers, and if

reared on grass and then run on the stubbles after harvest are
very profitable to sell as " Michaelmas " geese.

Eoman geese generally come into lay towards the end of

January or early in February. Although they are rather
addicted to broodiness, and will generally go broody four or five

times during the season, if shut up at once they are easily

broken of this, and the writer has frequently had them laying
again in 7 or 8 days. If required to hatch their own eggs
they make very reliable sitters and splendid mothers. If it is

wished to break them of broodiness they should be taken the
first night they remain on the nest, put in a raised coop with
slatted bottom and fed liberally, when they will soon re-

commence laying.

The writer has little knowledge of either Embden or Chinese

geese. The former are white and better layers than Toulouse,

though not so large: they are frequently crossed with the

Toulouse for producing market geese with good results.

Breeding and Feeding.—In making pens for the breeding

season one gander may be mated with three geese. Second
or third season geese are most suitably mated to a

year-old gander, though good results may be obtained from

first-season early-hatched geese of the Eoman breed if mated

to a second-season gander. It is preferable if the breeding

stock can be given free range and swimming water, but the

writer keeps a large number of pens of Eoman geese for pedi-

gree purposes and all are kept in confined pens during

the breeding season without swimming water. In spite of

this the birds are prolific as layers and their eggs are very

fertile. This method, how^ever, is not so satisfactory as regards

the Toulouse breed, which, to give the best results, requires

free range and water to swim in.

Through the breeding season, particularly where geese are

kept in comparative confinement, the birds should be fed

liberally to obtain a maximum production and the best hatching

results. During this period one good feed of grain and one of

soft mash are given each day.
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As in the case of ducks, geese require a greater pro-

portion of animal food in their mash than fowls. Bran,

raiddlings, maize meal, Sussex ground oats and fish meal in

equal parts make a good, serviceable mash for the breeding

season, while a grain feed consisting of equal parts of sound

oats and kibbled maize fed in troughs in their drinking water

is recommended. Grit and oyster shell should also always be

available for them in their drinking water.

For the Christmas trade geese require fattening to bring them
into proper condition. For this purpose they should be shut up

in an open-fronted shed and given all the food they will con-

sume. This should be mainly a mash composed of maize meal,

Sussex ground oats, barley meal, and if available some boiled

potatoes may be mashed up with the meals; about 10 per cent,

of fish meal or meat meal may be added with, advantage. White
oats of good quality, which should be steeped in cold water

for some hours before feeding, also form an excellent food to

produce fine quality flesh. Food may he given two or three times a

day when fattening, but any food left over should be removed
from the troughs after they have finished feeding; if left over

until the next meal there is a danger of them going off their

feed. Grit and fresh clean water should always be available,

but the geese should not be allowed swimming water whilst

fattening.

The shed in which they are confined should be kept well

littered down with clean straw and the birds let out for a good

swim before being killed, in order to cleanse their feathers.

Hatching and Rearing.—The chief trouble in hatching geese

is the fact that they commence to lay freely early in the season

at a time when there is usually a great dearth of broody hens.

Whilst by force of circumstances the writer has had to resort

to artificial methods of incubation, he cannot say that this

method of hatching has even given what may be considered

sufficiently satisfactory results, and does not therefore recom-

mend hatching the eggs in incubators if broody hens are

available. To overcome the difficulty the writer determined

two years ago to produce broody hens for the purpose, and

mated some Silkie cockerels with White Wyandotte, Ehode
Island Eed and Buff Orpington hens. The produce of any of

these first crosses make ideal broody hens for hatching pheas-

ants, ducks or geese. They are small but wonderful sitters and

mothers, and after laying a few eggs will invariably go broody,

and may rear several broods during the season.
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Since following this method I have never been short of

broody hens, and they have invariably given good hatching

results.

If goose eggs are hatched artificially the temperature of the

incubator should be 102° F. as in the case of ducks' eggs. It

is advisable to sprinkle the eggs once a day with water (with

the chill off) and as soon as they begin to " chip " a piece of

flannel or old blanket should be well soaked in warm water and

laid over them for about 10 minutes; this will help to soften the

membrane of the shell and give far better results than would

otherwise be obtained.

There are few prettier sights than a flock of newly-hatched

goslings, and almost from the first they commence to fend for

themselves and nibble at the grass. They do not need so much
brooding as chickens, and a hen of ordinary size will bring u])

15 or 16 if a good mother.

When artificial rearing is resorted to, the brooder should not

be at as high a temperature as for chickens; the amount of heat

required would vary according to the number put in, as the

goslings will themselves generate a considerable amount of

heat. This of course also applies to chickens and ducks, and

the novice frequently suffers considerable loss from the mistake

of putting a few chickens into a foster mother early in the

season with insufficient heat, or again in warm weather by

placing too many in a brooder, when they become overheated.

If a fair number of goslings are put into a brooder very little

heat is necessary after the first two or three days.

Groslings can be fed practically the same as chickens or duck-

lings, with a little bran, middlings, Sussex ground oats and

maize meal mixed crumbly. If given a chance to range they

will soon provide for themselves. After the first fortnight

during mild, open weather, they need not be fed at all if

given free range, unless required for early killing. If sold

as ' * Michaelmas
'

' geese they can be picked up for killing from

the stubbles, provided there has been a sufficiency of grain to

put them into good condition. It is of course, a mistake having

built up the frame at a very low cost to market the geese in

poor condition, and even though they have had good
*

' shacking
'

' on the stubbles it may be found necessary to give

a little fattening meal to " finish " them. This will add to

their weight and naturally give them a plumper appearance

when dressed for table. Incidentally, flesh of a better flavour

and quality will result..
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During the next few years every farmer will need to produce

everything possible from his holding (whether it be large or

small) that will yield a profit, and he can no longer afford to

regard poultry keeping as of no importance. Many farmers

to-day, by keeping well-bred poultry on modern lines, are

making a profit which goes a long way towards paying their

rent, but whether they keep poultry as a serious adjunct to

their business or not, there is no reason why on many farms

a breeding pen of geese and some well-bred laying ducks* should

not be kept. This would not entail the displacement of any

other stock, and in the aggregate would add considerably to the

revenue derived from the farming industry and also to the

food produced in the country.

In accordance with the Corn Production Acts (Eepeal) Act,

1921, payments in respect of wheat and oats of the 1921 crop

Payment of
payable on 1st of January, 1922, and

Claims under the P^^^^^* cannot in any case be made before

Corn Production .

, ^The Ministry will, however, endeavour

to issue by the end of November a letter

of notification to each claimant who made a claim in the pre-

scribed form before 18th July. This letter will only state the

amount due, the actual Pay Order being issued at the end of

December. The above arrangement will not, however, apply

to claims made after 18th July or to claims which require fuller

investigation. These will be dealt with as soon as possible

after the completion of the examination of the first batch of

claims, and Pay Orders will be issued without any letter of

notification.

The total number of claims now received is approximately

200,000. The task of dealing w^ith this number of claims is a

very considerable one, and it is hoped that farmers will appre-

ciate the fact that the Ministry is making every effort to ensure

that payments shall be made by 1st January next.

Occupiers who have made a claim on the proper form and

liave received an acknowledgment are requested to refrain from

writing to the Ministry on the subject as such correspondence

tends to delay the work of examining and dealing with the claims.

* See this Journal^ April, 1921, p. 54.
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IMPROVEMENT OF DAIRY CATTLE
IN DENMARK.

Harald Faber,

Danish Agricultural Commissioner in London.

The first part of this article, published in the October issue

of the Journal, deals tvith the influence of Milk Recording

on the Pyreeding of Dairy Cattle, the method of keeping

Family and Official Herdhooks ; and the Inheritance of Milk

Yielding Capacity through the Bull.

Influence of Bulls on Milk Yield.—When the milk recording

societies had worked for a considerable number of years, and

something Hke 15,000 herds including 250,000 cows, or about

one-fifth of all the cows in the country, were entered in the

societies, a very considerable amount of information was avail-

able annually as to the jdelds of individual cows and as to their

sires and dams. As a result of the measures already described,

many good bulls were being used in the country, chiefly in the

many Cattle Breeding Societies. These bulls were mated with

dams with recorded yields and the yields of the oSspring were

also recorded. All that was required, therefore, was a systematic

investigation of this vast material of the milk recording societies

in order to bring out in figures the influence of the different

bulls on the yield of their progeny. The Law of 1912 on Breed-

ing of Domestic Animals, therefore, made it a condition for

obtaining the Government grant to milk recording societies that

the societies should send annually to the Federation of Agricul-

tural Societies of their respective Province a report with a list

of all the cows controlled by the society. The report must show

for each cow the name or number, day of birth, sire and dam,

record of yield of milk by quantity and quality, amount of food

consumed (by " food units ") and the day of calving, with infor-

mation of the marking of the calf and how it has been disposed

of. It was further provided that the Provincial Federations shall,

as far as possible, tabulate this statistical material and publish

such reports based thereon as they consider to be of interest to

the cattle breeding industry. These records, properly tabulated,

evidently contain the necessary material for judging the influence

on the yield of the progeny of the parents and particularly of

the sire.
-

These investigations are now carried out to a large extent in
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the different Provinces by the of&cers of the Provincial Federa-

tions, and the Government gives a grant of :£500 to help to defray

the cost.* The influence of the sire is found by comparing the

yields of dams with those of their female progeny by the sire.

The character of chief interest in a butter-producing country

like Denmark is the percentage of fat in the milk. In some cases,

such as in Funen, the quantity of milk is also taken into accoiint.

The following table shows -the influence of five bulls of flie

Jutland Breed on the percentage of fat in the milk of their female

progeny. It records in the case of each bull the average

percentage of fat in the milk of the dams and of their

progeny by the bull, the number of progeny being also stated.

In the last two colunms are given the calculated amounts of

butter yielded by 6,000 lb. of milk, by dams as well as by their

daughters by the sire in question.

Number Calculated yield of
Name of Bull of Average Percentarje butter from 6,000

Progeny of Fat in Milk of lb. of milk of

Daughtf rs Dams Dams
lb. lb.

1. Assistent II 66 3-87 3-50 260 234
2. Assistent Lein 49 3-84 3-47 258 232
3, Assistent Aksel 99 3-72 3-28 250 218
4. Assistent Toftegaard 26 303 3-27 242 218
5. Emb Britten 46 3-71 3-36 250 224

It will be seen that these five bulls have influenced the milk of

their progeny so as to raise its content of fat from 0.B5 to 0.44

per cent, above the percentage of fat in the milk of their dams,

so increasing the average butter production by more than 10

per cent. The bulls numbered 1, 2 and 3 are brothers, and 4 is

a son of 2. These four belong to the prominent bull family

Assistent " with many members in the Herdbock of Bulls

of the JutlaiKl Cattle.

Many similar records of the influence of related bulls on the

yields of their progeny can be extracted from the herd books

of Danish dairy cattle. Mr. Moj'keberg has kindly sent me the

On the Budget for the financial year 1020-21 the following amounts in

aid of cattle breeding were included, accoi-ding to the Law of 8th June, 1912,
as amended 12th Fel»ruarv, 1919 :

—

Prizes at Agricultural Shows £6,000
Prizes at Provincial Shows ... ... ... ... 1,500
Prizes for Bulls at State Shows 2,000
Cattle Breeding Societies 6,000
Milk Recordine: Societies... ... ... ... ... 6,000
Competitions for whole Herds ... ... ... ... 500
Tal)ulating Peoorts from Milk Recording Societies in

order to find the influence of Parents on their progeny 500
Note.—The two first items are for prizes for all anim'als, so that only

part of these sums is available for prizes for cattle.

C
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following records conceiTiing members of a bull family of the

Eed Danish Dairy Cattle.* The " Birk " Bulls, with the years

of their birth, are arranged in the following genealogical table :

—

1. Birk, 1899.

2. Hermod, 1903. 3. Birk Nakke, 1904. 4. Birkfiis, 1904.

*
I

5. Jason, 1906. 6. Thjalfe, 1906. 7. Kretbeus, 1907.

The following table gives for each of these bulls the number
of progeny by various dams, also the average yield of milk, per-

centage of fat, and calculated yield of butter, for both dams and

their progeny. These averages are calculated for corresponding

years, taking the yields of the dam only for as many years,

beginning with the year of first calving, as the years for which

the yields of her progeny are known.

Bull Progeny. Dams.

No. Xurnher
Yield of

Milk
Fat per

cent.

Yield of

Buttei

Yield of

Milk
Fat per

cent.

Yield of

Butter

1

2

4

6

7

59
21

30
10
33
34
27

lb.

8.424

9,302
9,053

9,214

9,229

8.582

9,427

3-94
4-35
3-83

3-91
4-25
,3-91

4-05

11).

372
453
387
403
440
374
427

lb.

7,9G2

9,731

8,639

9,000

8,884
8,793

8,534

3-70

3-81

3-38

3-4 6

373
3 56
3 65

lb.

330
414
326
345
367
350
348

Averages

:

9,033 4-03 408 ^ 8.792

1

3-61 354

The average influence of these seven bulls on the yields of

their offspring has been to increase the yield of milk slightly,

by •2.T per cent, above that of their dams, and to increase the

percentage of fat in the milk by 0.42, the effect being to increase

the average yield of butter of the offspring by 54 lb. per annum

(or 15 per cent.) above that of their dams.

It will be noticed that while for tico of the bulls, Nos, 2 and 6,

the average yield of milk of the offspring was loiccr than that

of their dams, the average percentage of fat in the milk was

increased in the case of every hull, the increase ranging from

0.24 to 0.54 per cent.

This development of the work of the milk recording societies

* These records are from reports by J. Fr. Pedersen, Odense, 1915, and

by J. Fisker, Copenhagen, 1921, to the Provincial Agricultural Federations

in Funen and Sealand respectively.
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—the determination by means of the milk records which bulls

are able to transmit to their progeny the character of high yield

of rich milk—has modified the aim of the modern breeder of

dairy cattle. The line-breeding which hitherto had been the

principal feature was found to restrict unduly the number of

animals between which to choose sires and dams. What is now
mostly desired is to find bulls with a good influence on the milk

yield. Both within the Eed Danish Dairy Cattle and the Jut-

land Breed, much of the progress during later years can be traced

back to the influence of a few bulls having remarkably strong

power to transmit higher milk yielding capacity to their progeny.

The use of milk records in the breeding of dairy cattle both

by Hne-breeding and by employing bulls selected as explained

above, has now been carried on by many breeders for a sufficient

number of years to show definite results. The following figures

are taken from the records of various herds of the three breeds,

the Red Danish, the Jutland and the Shorthorn, mostly herds

of moderate size, owned by peasants in various parts of the

country. They give the average yields of the herds at two

different periods.

Red Danish Breed.

Year. Yield of Milk. Fat. Yield of Butter.
lb. per cent. lb.

1905-06 8,941 3-58 356
1915-16 10,041 4-11 462

1905-06 9,427 3-40 356
1915-16 11,282 4-30 546

1900-01 9,104 3-45 350
1914-15 10,366 4-19 486

Jutland Breed

Year. Yield of Milk. Fat. Yield of Butter.
lb. per cent. lb.

1900-01 5,315 3-09 183
1916-17 8,175 . 3-87 354

1897-98 5,922 3.01 196
L913-14 8,538 3.84 367

1900-01 6,228 3-42 240
1913-14 8,844 3-90 385

Shorthorns.
Year. Yield of Milk. Fat. Yield of Butter.

lb. per cent. lb.

1903-04 6,349 3-30 238
1915-16 9,445 3-85 407

1901-02 6,864 3-62 277
1911-12 10,164 4-06 460

Many more instances could be given ot herds with a similarly

improved yield, because these results are not obtained merely by
a few eminent breeders but by many farmers, large and small.

c 2
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The best cattle on the islands had already attained a fair }ield of

milk before the beginning of this century; they have therefore

relatively gained most in respect of the richness of their milk.

In Jutland, on the other hand, the greater increase has been in

the quantity of milk. Averaging 18 herds of all three breeds

during a period of about 14 years there has been achieved the

very creditable result that the production of butter has been

increased by more than fifty per cent., while the yield of milk

has been increased by 26 per cent.

The influence of the progressive farmers on their neighbours

has tended to raise the general standard of the dairy cattle

throughout the country. Even farmers who take no part in the

work of the milk recording societies reap a certain amount of

benefit from these as they learn where good animals for breeding

can be bought.

Grants for Prizes at Shows.—It has already been mentioned

that by the Law of 1912 on Breeding of DomesRc Animals the

State made it a condition for giA^ng grants to milk recording

societies that they should send a report of yield and pedigi'ee

of each tested animal to their respective Provincial Agricultural

Federation. The State took further steps to encourage the

breeding of ajiimals with good records, by making certain stipu-

lations as to the grants to agricultural societies to be used to

supplement prizes at shows. Section 3 of the Law of 1012 eon-

tains the following provisions :

—

" After the expiration of two years from tlie enactment of this Law no

ji:rant shall be given for prizes for bulls of dairy breeds unlr-ss reliable

information be given of the yield of milk of their dams by quantity and

by percentage of fat.

After the expiration of five years from the enactment of this Law no

grant shall be given for prizes for cows of dairy breeds unless reliable

information be given of their yield of milk by quantity and by percentage

of fat."

It is worthy of note that, as in most similar aids to agriculture

given by the Danish Government, these provisions did not intro-

duce anything new or show^ the farming world a novel develop-

ment, but rather confirmed and made of general application

what had already been introduced by some of the agricultural

societies and found to be practical and useful. At the time when

the Law of 1912 was being drafted , the conditions requiring infor-

mation as to yields had already been in force for years at many
of the agricultural societies' shows on the islands. They had

not been applied to the same extent in Jutland, although at a

•Jubilee Show in 1897 the Federation of Jutland Agricultural
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Societies had mado it a condition for competing for prizes in a

class for " butter cows " that in order to be eligible the cows

should have records of their yields as supplied by the milk

recording societies.

At shows the records of milk yield now form an important

part of the judging, but they are used somewhat differently in

the different Provinces. The local agricultural societies and the

provincial federations of such make their own rules for their

local, provincial, or State shows—rules which naturally

conform to the provisions of the Law regarding grants by the

State, but which are usually considerably more stringent. It

would need too much space to explain the various rules of the

different societies, and it will be sufficient for the present purpose

to give some of the rules for the provincial shows held by the

Associated Agricultural Societies in Funen.

Cows are admitted only when reliable information is given

of their milk yield, by quantity and quality, and young stock

only when such information is given concerning their dams. The

milk records may be obtained from the Biennial Competitions

of Whole Herds, from the Laboratory of Agricultural Eesearch

at Copenhagen, or from the milk recording societies.

Red Danish cattle are shown in eight classes, the five first con-

sisting of individual animals, the three last of collections :

—

1. Bulls aged 1 to \ k years.

2. Bulls aged 1^ to 2 years.

3. Bulls aged 2 to 3 years.

4. Cov,'S from herds of four cows or less.

5. Heifers, aged 1 to 3 years which have not calved, from herds of four

cows or less.

6. Collections of cows. From herds of 15 cows 3 must be shown, from

herds of 16 to 30 cows 4 must be shown, and so on until from herds

of more than 100 cows 8 must be exhibited. Each of the cows must

have yielded an average of 330 lb. of butter per annum, and milk

containing 3"60 per cent, of fat ; a lower percentage of fat shall not

disqualify a cow which has yielded an average of 385 lb. of butter.

A special award can be given for a higher yield according to certain

rules.

7. Families. The families may be either (1) coavs descended from one

dam, at least three cows being shown, descended from the cow
through the female line, and only one generation may be omitted,

or (2) four or more cows descended from one sire. Same conditions

as to yield as in class 6.

8. Collections of heifers, aged 1 to 3 years, which have not calved.

When the judging is finished the animals or collections within

each class are placed in the show yard in order of merit according
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to the namber of points gained from judging by appearance

—

size, build and other external characters.

Particular interest attaches to the rules of judging bulls in

the first three classes.

The bulls are judged by appearance, and placed in order

according to the points obtained, the finest bull being placed

at the head of the line in each class, then the next best and so

on. The judges can give up to 24 points, and no bull can be

awarded a prize if it gains less than 10 points.

It is a condition ivithout which no hull can compete for a prize

at the Shoicthat the milk ijleldsoj its dam, dam's dam, and sire's

dam have been reliably recorded, and the records must be given

up to the 30th September previous to the show if th: cnimals

were then alive. It is a further condition that the dam on an

average of all the recorded years sJiall hare yielded 340 lb. of

hatter, and milk ivith not less than 8.60 per cent, of fat; or

385 lb. of butter, and tnilk with not less than 3.40 per cent, of

fat. If the average per cent, of fat in the milk of the dam is

below 3.60 but not below 3.50 the bull shall be ehgible if the

average percentage of fat in the milk of the dam, dam's dam,

and sire's dam is 3.60, and if these dams fulfil the requirement

as to yield of butter specified for the bull's dam. This average

is calculated by first calculating the average of the yields of each

cow for all the recorded years and then taking the mean of these

three figures. For cows which have calved the first time before

the 1st January, 55 lb. of butter are added to their yields of

butter for ea^h of the two first recorded years. For cows which

ha-^e calved the first time between the 1st January and the

1st May, 55 lb. of butter are added to their yield of butter for

the second recorded year only.

Besides the prize forjudging by appearance already mentioned,

the bull can be awarded a special recognition for descent. The

judges can give up to 24 points for the external appearance of

ancestors and their ability to improve the race, as evidenced by

information in herdbooks, show catalogues, personal knowledge,

etc., and 24 points for the recorded yields of ancestors. This

prize for descent does not influence the placing of the bull in

the line. On a card suspended from the neck of the bull informa-

tion is given of the points gained by the bull both for judging

by external characters and for descent.

Conclusion.—It has been the writer's aim to show how the

work of the milk recording societies has gradually exercised a

greater and greater influence on the system of cattle breeding in
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Denmark. It first helped to eliminate the wasters, cows that

consumed greater money values than they yielded in milk. It

then largely increased the usefulness of family herdbooks and

official herdbooks by giving reliable information of actual pelds

where hitherto opinion of the performance of a cow rested on

outward signs. It based the judging of entire herds in the

biennial competitions on a firm foundation of figures, and did

the same for the judging at shows, coupled, of course, with a

consideration of the animals as to harmonious build, colour, size

and other qualities. It proved that high milk yielding capacity

is a character that can be inherited through the dam and, still

more important, that it can be inherited through the sire. It

thus gave rise to the recognition of bull families," the male

members of which possess the quality of improving the yields

of their progeny beyond that of their respective dams. The milk

recording societies have undoubtedly been a very great help to

the breeding of dairy cattle for milk production; they have, in

fact, gone a long way towards reducing it to something like an

exact science based on definite figures of vield instead of vague

ideas and outward appearances with no known relationship to

yield. This influence of the milk recording societies is shown

by a very material improvement in the \deld. The societies

have made milk production more profitable and the breeding

of dairy cattle more interesting.

In a butter producing country the percentage of fat in the

milk is a very important factor, and the raising of the average

percentage has been the chief object of the milk recording

societies in Denmark, though they have also aimed at increasing

the yield of milk by quantity. When a large milk yield is

desired and the richness is not of so great an importance, for

instance, where milk is produced for sale and consumption as

such, the object of the societies is simpler and should therefore

be more easily attained : it is. in fact, a single one instead of a

double one. In this connection it is woiih while saying that in

the opinion of Mr. Morkeberg : "the capacity to yield much milk

and the capacity to yield rich milk are two different characters,

both hereditary but inherited the one independent of the other."

If that be so it should be considerably easier, aided by milk

records, to develop only one of these qualities instead of develop-

ing them both.
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THE MINISTRY'S RESEARCH (RAT)
LABORATORY.

C. L. Claremont, B.Sc. fLond.), F.I.C,

Research Chemist^ Rat Destruction Brarich.

At nrst sight it might he supposed that vat destruction is a

simple matter, not offering much scope for scientific research.

Such, however, is not the case, for although rat destruction has

been carried out for many years by empirical methods, no con-

siderable success has been achieved. Of late years, iioAever,

scientists and health officials all over the world have given atten-

tion to the subject, and there are gradually being accumulated

facts which, it is hoped, will lead to greater success in the future.

The necessity for rat destruction cannot be questioned.

Statistics show the enormous material damage, amounting to

many millions of pounds sterling annually, caused by rats and

mice in destroying property, especially stored and gi'owing food-

stuffs; while the danger of rats and mice as carriers of diseases

which attack human beings and domestic animals is well known.

Methods of Destruction.—Four methods of rat destruction

are available, namely, hunting, trapping, the use of a virus, and

poisoning. The rat population is largely limited in numbers by

the available food supply and shelter. Adequate rat proofing is

therefore desirable vdierever practicable : this alone will tend

to reduce their numbers considerably.

The first two methods need not be discussed at length; both

c^^re Hmited in their application, and in the case of trapping there

is difficulty in taking sufficient numbers to clear badly infested

areas. Further, rats soon become wary of traps of all kinds and

avoid them. Mention might here be made of the method of

destruction known as the " Rodier " system. This depends on

trapping alive, destroying all females caught, and releasing the

miles. It is supposed that the males, then greatly outnumbering

the females, will prey on each other and on the surviving

females.

The virus method, when introduced some years ago. was hailed

as a great advance in scientific rat destruction, but experience

has hardlv justified the claims made for it. It may be well to

explain the method. Some years ago, a French scientist found

that the mice in a certain area were dying in unusual numbers,

and on investigation the cause was traced to an intestinal germ.
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After many experiments he succeeded in isolating i\m\ cultivating

tlie germ artificially, and raising its virulence until it was strong

enough to kill not only mice but also rats. It had, however, no-

effect on other animals. The virus method depends on feeding

the rats vdth baits containing cultures of living germs; there

infect the animals, which die in 10 or 12 days, and the disease

spreads among the survivors. Several t}^es of virus or germ

rat poisons have been placed on the market. Unfortunately

there are objections to this method which, in many respects,

offers an ideal means of dewstruction. These objecaons are :—(1)

the varying susceptibility of the rats to the disease, as some do

not die when they take the germs; (2) sublethal doses tend to

immunise the rats to the disease, so that a relatively immune
race of rats would be evolved : and ^8) there is the risk of the

organism used being either initially pathogenic to other animals

or developing in its passage through the rat a higher virulence

v.'hich might affect other animals, and even human beings. Cases

of illness in human beings have been attributed to rat virus.

(4^1 Lastly, there is some doubt as to the extent to which the

disease is transmitted from rat to rat, for as it is not a con-"

lagious disease it can only be transmitted by ingestion of the

f^erms. For these reasons the Ministry of Agiiculture and the

Ministry of Health do not favour the wus method of rat destruc-

tion. Bacteriological science has not, however, said its last word
on this subject,- and the objections may be overcome in the

future.

Poisoning is by far the most important method. With proper

precautions it can be used anwhere ; when suitably applied it

is remarkably effective ; and it therefore offers the best solution

of the problem at present. Poisons are substances which, when
introduced into the living organism, cause death or injury.

(Strictly they include disease germs, but for the present

purpose these are excluded.^ Some substances, such as strych-

nine and morphine, are dangerous poisons, but if given in small

quantities are valuable drugs. Other substances, such as

bismuth or iron salts, and strong vegetable purgatives, are not

oi'dinarily regarded as poisons, but if taken in excessive amounts

may come within the above definition. There is a large field

from which to choose a rat poison.

It should be noted that all methods of rat destruction should

be carried out in conjunction with rat proofing, for in the end

it is largely the amount of shelter and food available which

determines the r?t pop'ilRtion.
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Why Research is Necessary.—From the above remarks on
the virus method, it is clear that there is a wide held for further

v.'ork. which can only be done in properly-equipped bacteriological

laboratories by a scientific staff. In the case of poisons, it

might be thought that the need for research is not obvious,

but poisoning is a certain and much-used method and the need

is real. It is necessary to know, for instance, what is the least

quantity of poison which wiU kill a rat of average size ; what

quantity to put in the bait : and how much bait to use . All these

points require experimental tests, and the necessary experiments

can only be earned out under a licence from the Home Secretary.

-Vnother very important question is the extent to which poisons

are dangerous to other animals, and this is one of the chief

directions in which research is being carried out, i.e., to

endeavour to find posions which, while fatal to rats, will be

relatively harmless to domestic animals and human beings.

The stabihty or keeping qualities of poisonous preparations

involves much purely chemical research. Even trapping is not

so simple as it seems, for experiments in India and elsewhere

Fhow that the dimensions of the trap are of great importance.

For these reasons the Ministry of Agriculture, acting on the

advice of the Eat Destruction Branch, decided to equip a

research laboratory for work on this subject, and further, since

the Government were occupiers under the Rats and Mice

I Destruction) Act. 1919. it was decided to run a small factory

in conjunction with the laboratory for the purpose of supplying

suitable raticides for use on Government premises. Apart from

this there is an intimate relationship between the work of the

Laboratory and the Factory : results obtained in the Laboratory

can be checked by practical tests on a fairly large scale.

The Ministry's Laboratory.—The Research Rat'i Laboratory

and Factory are situated cn the top floor of one of the old

blocks at Mount Pleasant Post Office. E.C.. in what was once

part of the Cold Bath Prison. The staff consists of the Research

Chemist 'who is responsible for the chemical and biological

work and also for the management of the factory), one laboratoiy

assistant, and two men and a boy for the factory work. The

Laboratory is equipped, so far as funds permit, with the usual

apparatus of a chemical laboratory. In the factory there are

mixing machines, a dough brake and biscuit cutter for making

rat poison biscuits, a large gas-fired oven for baking, a percolator

for preparing Squill extract, a still for distilling water, mincing

machines, and other miscellaneous appliances.
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The work of the Laboratory inchides the chemical examination

of various proprietary raticides on the market as well as many
rat poisons the formulae of which are supposed to be secret but

which usually prove to contain nothino" ptartlin<>-. In addition,

raw materials purchased for the factory, or submitted from out-

side sources, are examined and toxicological analyses made in

cases where rat poison is suspected. A large amount of work

is done at the request of firms who manufacture or are desirous

of manufacturing raticides and are anxious to ensure that their

preparations are toxic. A good deal of investigation iias been

carried out on the various poisons in use as raticides, especially

Barium Carbonate, Eed Squills (Scilla mariiima), Sodium

Pluoride, etc.

As an example of the problems to be solved, an account of

the Eed Squill referred to above may be interesting. The Eed

Squill is a bulb not unlike a large reddish onion and varies from

l- lb. to 2 lb. in weight. It grows in various countries on the

^Mediterranean littoral. Very little is known of the chemistry

of this plant, and the little that has been published is scattered

in various German books, making progress slow. The plant

is similar to the Squill of medicine,, and its poisonous properties,

so far as rodents are concerned, have b.een known for a very

long time, though the white medicinal bulbs do not appear to

l3e poisonous to rats. In the raw state the bulb is poisonous, but

halts containing chopped-up bulb do not retain their toxicity very

long. If, however, the bait be cooked its keeping quality is

greatly increased. The bulbs when dried and powdered are also

"toxic, though the powders thus made vary a good deal, and the

exact conditions necessary for ensuring maximum strength are

not understood. The minimum lethal dose of powdered bulb

tor a medium-sized rat is from 1 to 2 grains. A liquid poison

can also be obtained bv steeping the bulbs in water and

pouring off the liquor. If kept in tightly-stoppered vessels this

•extract keeps toxic for a considerable time. The actual poisonous

substance in these bulbs is not known, though two or three

substances are said to have been isolated, but the descriptions

are very conflicting. Whatever it is, it must be fairly powerful.

Further, it is not known whether the toxicity of the bulb varies

at different stages of its growth, though this is very likely, and

it is important to know when it is most toxic. Neither is much
l;nown as to the exact quantity required to kill domestic animals,

though it is certainly relatively large. A South African variety

Squill iVrginea Burhei) is being investigated. It appears to
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be poisonous to rats. Work has also been done on possible

alternative poisons to those in present use, so far, however,
with inconclusive results.

Other Poisons.—It has akeady been indicated that the choice

of a poison is very wide; the poisons actually in use, however,
are comparatively few. It may be well to summarise the

requirements of a practical rat poison. It must be :

—

1. Eelatively harmless to domestic animals.

2. Cheap and readily procurable.

3. Effective on rats and mice, that is, reasonably small doses

should kill.

4. Tasteless, or, at any rate, without a repellant taste.

5. FJasy and clean to handle and be readily incorporated for

making the bait.

6. Capable of keeping well and retaining its toxicity.

These conditions narrow down the choice considerably, and

there are not a great many substances which will satisfy them.

The first condition practically eliminates all the substances

popularly recognised as poisons; nevertheless a great many of

the rat poisons on the market contain either arsenic, strychnine,

or phosphorus, the last-named being especially popular, partly

l-ecause it can be bought without the restrictions of the Pharmacy

Act, which apply to the first two. Where there is little or na
risk of poisoning other animals, the use of these poisons is safe

enough, and they are certainly effective, though arsenic is

somewhat variable in its results, while the use of phosphorus is

attended by some risk of fire. Actually, strychnine is said to be

cheapest, per rat killed. As a general rule, however, the indis-

criminate use of these dangerous poisons is to be deprecated,

and the use of alternative and less dangerous poisons should be

encouraged.

Of the less dangerous poisons Barium Carbonate and Eed

Squill have been found most effective for killing rats. In fact,

they are just as good and cheap as the more dangerous poisons,

and they have the great advantage of being far less poisonous

to domestic animals and human beings.

The Composition of Baits.—There is, of course, no such thing

as a poison which will kill rats and mice and nothing else :
what

is wanted is to reduce the risk as much as possible by using

poisons to which rats and mice are peculiarly susceptible. Now^

the success of a rat poison depends not so much on its actual

toxicity as on its beiag presented in a form that is acceptable tO'

and readily taken by the rodents.
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Apart from mere palatability, several points require considera-

tion, such as the size of the bait and the amount of poison in it.

A bait should be small enough for a hungry rat to eat it all, and

should contain enough poison to kill. If a bait will kill even

if only half of it is eaten, so much the better.

Experiments carried out at the Laboratory showed that rats

eat about one-tenth of their body weight per diem; hence a bait

of 30 to 60 grains is suitable and represents about one-tenth of a

day's food supply. Each such bait should contain a lethal dose

;

to obtain this the following percentages of toxic agent in the

baits prepared are used:

—

Arsenic 5% Each bait being about 20 grains.

Barium Carbonate 25% ,, ,, 30 ,,

Squill Bulbs 20% 50

Squill Powder 20% 25

Baits should be prepared in such a way that they are ready

for use; such operations as spreading on bread, etc., should be

avoided. The quantity to be used should be clearly stated in

common measures, such as a teaspoonful. It is, however, an

advantage to prepare the bait in tablet or biscuit form, as the

quantity used and the amount of poison per bait are then easily

controlled. The most important point of all is that the bait should

be attractive to the rodents, and this can only be decided by

experiment and observation in the I^aboratory followed by field

trials. It is here that the close association of the Factory and

Laboratory is specially valuable.

Each poison should be made up in several varieties of bait,

so that if one kind is not taken a change can bo made. The

Tuost frequently used bait is a mixture of oatmeal and fat, to

form a hard paste ; this is more useful in winter than in summer.

Another very useful way is to mix the poison with flour, work

up into a dough, and prepare biscuits or tablets, which are then

baked. Variety of flavour can be obtained by introducing -such

substances as grated cheese (the older the better), minced fish

or fish meal, and sugar. Baits with no natural odour are slightly

flavoured with aniseed or rhodium oil. Differences of opinion

exist as to the advantages of this but slight flavourings are

generally favoured.

Successful rat destruction depends not only on the choice of

suitable toxic agents, made with due regard to their chemical and

toxic properties, but also on the adaptability of the baits to the

varying tastes of the rat. In England, the rat generally prefers

variety, i.e., in a cheesemonger's the best bait would probably
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be fish. In India, however, it is found that a bait similar to

their usual diet is most successful.

The baits prepared at the Factory are supplied to the various

Government Departments, and a few notes on the organisation

of this side of the work may be of interest. The Office of Works
have three rat officials, who were trained by the Ministry's

technical staff. These men work under the direction of the

chemist-in-charge, to whom complaints of infestation in the

London area are sent. The building is then inspected and suit-

able treatment applied, the bait being drawn direct from the

Factory. Cases of difficulty are referred to the Eat Destruction

Branch, when arrangements are made for inspection and advice

by the technical staff. Bait is also supplied on application

for use at H.M. Office of Works buildings in the provinces; at

Admiralty and War Office establishments at home and abroad,

and at other buildings and areas occupied by Government

Departments. In general the treatment has succeeded in ending

the nuisance or greatly reducing it. Many of the buildings

ti'eated are in badly-infested areas and continuous efforts have

to be made to effect permanent improvement, but even in the

worst cases persistent efforts with varying bait, supplemented

by trapping, have been successful.



1921.] Pigs for Bacon. 719

PIGS FOR BACON.
Sanders Spencer.

Changes Leading to the Modern Type oi Bacon Pig.—The
changes which liave taken place during tlie past lialf-centiiry

in the form, weight, quality and degree of fatness of the pig&

intended for conversion into bacon, have been equally as exten-

sive as in the pigs intended for consumption as fresh pork.*

We might even go further and express the opinion that the so-

called bacon curer's pig has assumed a special form and (character,

markedly distinct from the pork pig.

These changes have been due to various causes, one of the

chief of which was the introduction some forty-five years ago of

cold air chambers into the bacon factory. These enabled the

bacon curer to carry on his trade with the same amount of ease

and as little loss during the summer as during the winter months.

This in turn made it unnecessary for the slaughtered pigs to^

carry so great an amount of fat as was needed when the meat;

had to be heavily salted to keep it sweet during the hot weather.

The proportion of fat to lean was also requisite to stimulate the

appetite of the consumers, who were not tempted for any length

of time by the hard and very strongly salted lean portion of the

old-fashioned bacon. This difficulty of the hard and heavily

salted lean meat was completely removed by the adoption of the

mild curing process which became possible when the necessity

for preserving the meat for any considerable time ceased. A
• continuous supply of fresh cured bacon became available.

x^Lmong the other causes for the change in the character, size

and weight of the bacon pig was the greatly increased purchasing

power of the wage earning classes. With the advent of greater

purchasing power came a desire for provisions of better quality,

and this was accompanied by a demand for an increased quantity

of food. It is quite possible that the consumption of an excessive

proportion of the heavilv salted old-fashioned bacon with its

large amount of fat from old pigs, might have been attended

with some inconvenience to the consumer, whereas the mild

cured bacon, not so rich and the produce of young pigs, was
much less likely to affect injuriously the health of the person

dining, not v^isely, but too v^ell on it.

A change in the system of living amongst the wacje earners and
of the lower middle classes was taking place about the same time,

* See this Journal, October, 1921, p. 608.
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the one or two hot dinners \Yeekly givmg place to more frequent

and much smaller daily hot joints, whilst the lump of very fat

bacon was giving way to the fried rasher for breakfast in the

large majority of cottages and even in those mills where the

employees were allowed to cook their breakfasts. This enor-

mous increase in the demand for the middle, the hams and the

better portions of the sides of bacon, placed the curers in a diffi-

•cult position when the large proportion of fat pigs sent to the

factories consisted of heavy-shouldered and short-sided pigs,

carrying an excess of fat, such as were general in the seventh

decade of last century. The heavy and coarse shoulders rnd

the large and fat jowls, formed so large a proportion of the side

of bacon, and the demand for them was proportionately so slight,

that the curers were forced to start a campaign against the

•chubby short-sided and over-fat pigs which were so fashionable

at that period, largely as a result of the demand from the United

States for a pig of that character. This demand must have arisen

from a desire for a pio:, the complete opposite in form and charac-

ter of the so-called " rail splitter," then so common on the

American Continent, rather than because of the utilitarian

properties of the then fashionable pig.

A vigorous campaign w^as commenced in the agi'icultural press

against the thick pig with heavy head and shoulders and short

back. Diagrams of the flesh of the fancy and of the bacon curers'

types of pig were published showing the varying proportions

of the lean meat and fat meat in their carcasses. \ot content

with this, one of our largest and best Imown firms of curers

purchased pedigree boars and distributed them amongst the

farmers and pig breeders who sent their bacon pigs to the fac-

tory. In deciding on the breed of boar for distribution the firm

was influenced somewhat by the desire of the producers to breed

only pigs dark in colour. The attempt was not an entire success,

since the produce of these boars from the local sows proved to be

rather heavy in the forequarters and too short-sided.

Danish and Canadian Action.—Meanwhile, the Danish Gov-

ernment had sent to this country one of their officials who was

an exceedingly good judge of stock for the purpose of inspecting

as many as possible of the English, Irish and Scotch bacon fac-

tories, the type of the pigs slaughtered therein, and the herds

of most of the successful breeders. After a stay of some months

this official reported to his department in Denmark in favour of

a certain t}^e of large white pig. Purchases were subsequently

^nade from one large herd, and the pigs were distributed amongst



1921.] Pigs for Bacon. 721

the principal Danish farmers who were interested in the private

and in the co-operative factories. The improvement in the form

of the pigs from the native race when mated with the large

white boars was so great as to form one of the principal topics of

conversation on the chief bacon markets in Britain. One of the

largest firms of bacon curers in Canada forwarded an order to

their London agent who had been engaged in the shipment of

some boars to Denmark to purchase boars and gilts similar to

those exported to Denmark, and thus the Canadian ba^on which

was becoming popular in this country was still further improved.

Improvement of Irish Bacon.—In the meantime the bacon

curers in Ireland had not rested on their oars, but had jointly

taken steps to improve the form and quality of their bacon,

which even then had so high a position on our markets. One
of their first steps was to issue a sketch of tw^o sides of bacon

showing the position, size and value per lb. of the different

joints into w^hich each side was usually divided when sold on

the retail market. This gave Irish farmers a clear idea of the

kind of pig which would make the highest price on the markets.

They even went further, and purchased a number of thick-

fleshed, short-legged large white boars of fine quaHty and distri-

buted them among the pig breeders in the neighbourhood of

the different bacon factories. The Dutch were also considerable

purchasers of a certain type of large white boar.

Influence of the Danish Trade.—The improvement in the

bacon imported from Denmark was so marked that two of the

principals of one of our chief firms of bacon curers journeyed to

Denmark to ascertain how^ it had been brought about, and to

study the systems of pig feeding general in that country. On
their return the firm took immediate steps to purchase nearly

two hundred thick-fleshed, lengthy, large white boars of the

same t}^e as those exported to Denmark. These boars were

exchanged for the old fashioned boars of those who supplied the

firm with pigs, and an an-angement was made for the general

use of the boars. The results were entirely satisfactoiy to all

parties. The evolution of the present t}^e of bacon curers' pigs

has been somewhat fully considered owing to the success which

has attended the efforts of pig breeders and bacon curers.

The great improvement in the form and quality, and even in

the feeding of the bacon pig, has extended to well nigh all those

countries which export bacon to this country. Even Russia,

which had begun to send us considerable quantities of bacon,

had already imported a number of English pigs for the purpose

D
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of improving their bacon. The bacon curers in America alone

appear not to have taken the necessary steps to improve their

pigs so that the bacon which they export in such large quan-

tities to this country could compete on fair terms with that which

is imported from other countries. One of the principal reasons

-given by the packers is that it is impossible to get American

breeders to pay attention to the feeding of their hogs with a

view to improving the quality of the pork. They can grow com
or maize in such large quantities and can feed it to their pigs

with so little expense, when labour is so costly, that they are

content to produce inferior quality pork, being ignorant or care-

less of the fact that the production of a better article from pigs

longer in the body and carrying a larger proportion of lean meat,

would be far more profitable to them and more satisfactory to

us as consumers.

Modern Requirements.—When the requirements of the

modern bacon curer are carefully studied, they are seen to be

by no means of so onerous a nature as to prevent our breeders

and feeders complying with them, providing more care and

attention be paid to the subject than used to be the case when
the pig was of far less importance than at present. About all

that is asked of the present day pig owner is that he should

make a study of the wants of the consumer and then proceed

to supply these wants in a business-like manner.

Most of the needs of the consumer of ba^on at present are

comprised in the following particulars:—The bacon must carry

only a comparatively small proportion of fat to lean; it must

be of fine quality, i.e., the skin and the bone must be fine and

the flesh free from coarseness; the joints must be of compara-

tively small size; and in order to conform to the two last

qualifications the fat pig must be liberally fed on suitable food

all its life, which must be a short one.

Length of Body.—As to the formation of the pig best suited for the^

manufacture of such bacon, it should be long in the body, so that as large a

proportion as possible will consist of the middle which realises the highest

price of any part of the side.

The hams should be long and well developed down to the hock, so that the

proportion of bone to meat will be small and the ham shapely.

Theflank should be thick, as this is a sure indication that the pig carries a

large proportion of lean to fat meat.

The shoulders should be light, as this portion of the sides is in limited

demand and realises a lower price than either the middle or hinder portion

of the side.

The legs should be short and the bone of fine quality, as this is held to be^
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an indication of the quality of the meat, whilst a pig which is long on the

leg is generally coarse in the bone and usually far from restful and contented.

The jowl should be light, as its market value is limited, whilst a large

head is generally associated with a heavy and a somewhat coarse body, a

long head frequently indicating the opposite, with a limited aptitude to

fatten.

Hair.—As to the kind and quantity of hair which a pig suitable for the

bacon curer should possess, there is a diversity of opinion. In Cumberland

and certain parts of the province of Ulster a pig with compai-atively little

hair is preferred, whereas in most other parts of the British Isles a covering

of fine silky hair is sought after, on the ground that pigs which are sparse

of hair are frequently deficient of lean meat. Generally speaking, straight

hair is preferred to curly hair, as pigs possessing the former are considered to

furnish meat of a finer grain. This view is not held in Lincolnshire, the

home of the curly-coated pig, but this may arise from the fact that the

demand in Lincolnshire is for- a class of bacon different from that

required in most parts of the kingdom. The pig with harsh and coarse hair

is not now a favourite in any part of the country, as it invariably fattens

slowly and furnishes pork of an inferior quality.

Quick grov)ih and early development are particularly necessary in the bacon

pig, as bacon manufactured from young pigs is greatly preferred, and there

is a great advantage to the feeder, the quantity of food consumed for the

mere upkeep of the pig, body heat, locomotion, etc., being much reduced

and its cost saved.

Colour.—Another point which is considered of some importance by many
curers is the colour of the pig slaughtered, white sides of bacon having a

nicer appearance than black ones. Some bacon curers encourage their buyers

to send in white pigs for slaughter by offering sixpence per head more for

white than for coloured pigs. Some few years ago the wiiter was at a factory

in Iieland where one thousand pigs were slaughtered in one day, and

after cateful inspection failed to find a single coloured pig, so that on one day

alone this firm would be paying about £25 in order to secure pigs of a white

colour. The extra cost during the year would therefore be some thousands of

pounds, showing the incorrectness of the assertion that the preference for

white pigs is only fancy.

Feeding.—One other requirement on the part of the curer

is that feeders should be careful to supply such food to their

pigs as will produce pork of good quality which can be con-

verted into firm bacon with lean of a nice colour. This may
make a difference of several shillings per cwt. in the market
value of the bacon, and the extra cost of the more suitable

food may make little or no monetary difference to producer

of the pigs. An excessive proportion of potatoes, of maize,

or of sharps in the ration results in the production of soft

and oily bacon, which wastes much in cooking; an excess of

beans or bean meal makes the lean portion of the bacon hard.

Some curers also complain of the use of fish meal in the feed-

ing of pigs, on the ground that the bacon from pigs so fed is

D 2
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apt to have a fishy flavour when cooked. So far as has been
ascertained this unpleasant flavour is the result either of using

an excessive quantity of fish meal or meal of an inferior quality,

i.e., meal made from other than white fish and containing too

large a proportion of oil. In recent years the various tinds

of food suitable for pigs have increased so greatly in number
that there can be no excuse for neglect in using the few

foods which are less suitable for the production of pork of fine

flavour and quality.

Breeds.—The choice of pigs of different breeds which are

said to be suitable for the production of bacon has enormously

increased of late years. Breeders of Large Whites, Large

Blacks, Essex and Wessex Saddlebacks, G-loucester Old Spots,

Tamworths, Cumberlands, Ulster Whites, Lincolnshire Curly

Coated, &c., all declare their belief in the exceptional suita-

bility of their favourite pigs for the manufacture of the finest

qualities of bacon. These beliefs may have the best possible

foundation, but some of the breeds may not have been in

existence for a period long enough to have afforded quite so

great a proof of their suitabilit}^ as might be desired. At the

present time many thousands of pigs, which are crosses from

the Large White Boar and the Large Black Sow, are

slaughtered weekly by the bacon curers. This combination

appears to give general satisfaction to the bacon curers and to pig

breeders and feeders. The Cumberland pig has long been

noted for its fine hams, whilst the good proportion of lean

to fat meat furnished by the Berkshire and the Tamworth

is well known, all these breeds having been before the public

for many years. Pigs of the other breeds named may in due

course prove their suitability for the production of bacon.
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WINTER FEEDING OF LIVESTOCK
WHEN ROOTS ARE SCARCE.
E. T. Halnan, M.A., Dip. Agric. (Cantab.),

Ministry of Agriculture and Fisheries.

Stock feeders this year have been faced with a somewhat

difficult problem, i.e., how to provide for the -s^inter feeding of

their stock. The abnormal season has resulted in a general

shortage of roots, and owing to the long-continued drought,

green crops drilled during the summer months have either failed

to come through, or have been killed after germinating. The

writer is aware of one case, where white turnips have been drilled

three times and have then failed to yield a crop. In addition to

this, in many distiicts the hay crop is short, as little as 10 tons

being taken off 50 acres. There are three conditioTis that have

to be pro\^ded for this year :

—

(1) Farms where both roots and hay are short.

(2) Farms where roots are short but hay and straw are

moderately good.

(3) Where roots are short but straw is plentiful. This is

generally the position in the Eastern Counties.

Farmers have mainly faced the difficulty by keeping less stock,

and in the case of sheep flocks, by reducing their ewe flock,

fattening off and marketing their ewes. The markets have lately

been fairly full with 2, 3 and 4-shear ewes int-ended for the

butcher. This is perhaps the easiest way out of a difficult

position, but the farmer who chooses this course will be selling

his ewes in a cheap market with the prospect of buying

later at a dear rate. It may therefore be opportune to discuss the

general problem involved, and to see whether, after all, it may
not be possible to adopt an alternative solution.

Where both hay and roots are short (case 1), a reduction of

the number of stock kept must be effected unless a certain

amount of straw is available, when the conditions approximate to

those of case 3, and the same general rules laid down there can

be followed. Hay and straw are necessary for cattle, sheep and

horses. These animals require a certain amount of bulk in their

food which can only be supplied by hay or straw. In the case of

cattle and horses, about 14 lb. of rough fodder per day is abso-

lutely essential for the animals' well being; any attempt to go

below this will, especially in the case of cattle, lead to discomfort

and general restlessness and unthriftiness. In Germany, where
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it is common for the farmers to experience a shortage of rough
fodder, it is a common practice to supplement the hay and
straw available with the leaves and small twigs of beech, birch

and poplar, and similar broad-leaved forest trees. Leaves of trees

gathered towards the end of July have a feeding value equal

to that of medium meadow hay.

In the case of sheep weighing about 100 lb., 13 lb. of dry

matter is required weekly to keep the animal in good condition,

and in general practice, where plenty of roots are available, a part

of this dry matter is supplied by roots, the average ration of hay
for sheep generally being about 5 lb. a week, with roots ad lih.

The average requirements of farm animals for coarse fodder,

(hay or straw) is therefore as follows :

—

Live weight. Fodder as hay or straw.

Horses 8 cwt. ... 13 lb. per day.

12cwt. ... 17 1b. „

16 cwt. ... 20 lb. „

Cows and bullocks 9 cwt. ... 14 lb. „

12 cwt. ... 17 lb. „

Sheep 100 lb. ... 15 lb. per week.

140 lb. ... 19 lb. „

Pigs All weights ... Nil.

The requirements given above are the physiological require-

ments of the animals, and although in most cases they corre-

spond with actual practice, they are not based on the results of

practice but on a study of the structure and capacity of the

digestive tracts of the animals mentioned. Although the

minimum requirements given above for horses are the same as

those for cattle of equal weights, the actual capacity of cattle

to deal with coarse fodder is much greater than that of horses.

This is shown in practice. The amount of coarse fodder given to

horses is approximately constant, but the nature of the fodder

given varies according to the nature of the work the horse is

required to perform. Thus with horses at rest good oat straw

or oat and wheat straw is considered good enough, but when the

horse is required for hard work the greater part of the straw is

replaced with meadow or clover hay. In the case of the race-

horse the diet consists of the finest quality meadow hay and the

best oats procurable.

In the case of cattle, on the other hand, the capacity to deal

with coarse fodder goes well beyond the minimum requirements

given above, and the same argument applies to a lesser extent

to sheep. The pig, however, owing to its comparatively simple

digestive tract, cannot deal with coarse fodder to any extent and
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its food therefore rarely contains much fibrous material. For

this reason, too, silage is unsuitable for pigs intended for

fattening, although perfectly suitable for breeding stock.

With regard to roots, these are fed normally to cattle and

sheep and occasionally to horses and pigs. They are, however,

chiefly used for cattle and sheep, and it is for these animals

that the question of rationing in the case of a shortage becomes

a serious problem. Roots are watery feeding stuffs containing

sugars and starchy material chiefly, with but very little fibre.

Use of Molasses.—Sugar cane and beet molasses consist of

sugar residues, amides and no fibre, and are therefore approximate

to roots from the feeding standpoint, in the nature of the food

material supplied. One ton of molasses is approximately equal

in feeding value to 6J tons of roots, but owing to its peculiar

laxative properties cannot be fed to cattle to anything like the

extent that roots can. Thus the limit for feeding molasses to

farm animals is as follows :—Horses up to 3 lb., cows 2^- lb.,

bullocks 4 lb., and sheep J-J lb. per head per day. Pigs as a

general rule do not do well on molasses, and its use for them is

not advocated.

The general solution of feeding problems in cases where roots

are scarce resolves itself into a question of feeding more hay or

etraw and utilising molasses to replace part of the roots, and

feeding more concentrated meals, cake and corn to make up the

deficiency in the ration. It will be seen from the statement above

that molasses can only be regarded as a substitute for roots to a

limited extent. Molasses has the great advantage that it is laxa-

tive in effect, is a general appetiser, and is much appreciated by

stock. The maximum benefit of molasses is consequently obtained

by using it with straw and inferior quality hay. This enables the

stock-feeder, in the case of a mixed stock farm, to reserve his

best hay entirely f^r his horses or his ewe flock.

Method of using Molasses.—(1) When used with straw, the

molasses should be dissolved in warm water, thrown over the

straw, well mixed and allowed to ferment for 12 hours before

feeding.

(2) The measured quantity of molasses may be mixed directly

with the food, or be placed in the trough on the top of the food.

Dairy cows wdll eat molasses given in this form quite greedily.

Objections to Molasses.—The chief objection to molasses is due

to its stickiness and difficulty in handKng. For this reason,

proprietary foods are available for the use of farmers who may
prefer to get their molasses in this form. Such foods consist of
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molasses soaked up in an absorbent such as spent hops, tapioca

meal, soya bean meal, sugar cane pith, apple pomace and
sphagnum moss. The chief disadvantage to the use of such
foods is that the absorbent used replaces a part of the straw

that would otherwise be consumed. Fed in such a way, too, the

molasses is more expensive to buy, and the farmer must decide

for himself whether the advantage gained in ease of handling

compensates him sufficiently for the extra cost.

The Jonas Method of treating Straw to make it Palatable.—
An alternative method of making straw palatable to stock and so

conserving hay supplies is that adopted by a Mr. Jonas some 50

or more years ago. This method consisted in chaffing the straw

when the corn is threshed in the spring, and mixing with the

chaff a green forage crop in the ratio of about 1 cwt. of green

crop per ton of straw. At the same time salt is added. As a

result of this treatment a slow fermentation process is set up,

and the cattle eat with avidity such chaff when fed in the winter

months.

Putting the above principles into practice the writer suggests

the following rations as being suitable for root shortage condi-

tions. It is realised that such suggestions are general and may
not fit individual cases, but every effort has been made to pro-

vide for every case likely to arise in farming practice. Any
reader whose particular problem still requires solution is advised

to write in the first place to the Agricultural Organiser for his

County or, in the case of counties still without an Agricultural

Organiser, direct to the Ministry.

Sheep.—In the case of sheep, the root shortage, and failure

to grow forage crops present a serious problem. Normally, sheep

will eat approximately 16 lb. of roots per head per day, and will

get in addition about f lb. of hay and a similar quantity of corn or

cake. In the case of a root shortage, the hay ration should be

increased to 2J lb. per head per day and if hay is also scarce,

oat straw may be substituted for the hay. In these circumstances

a typical ration for sheep weighing 100 lb. will be :

—

When the roots have failed altogether, a forage crop of some

sort will generally have been drilled and either mustard, rape or

white turnips will be available. In the absence of any of these

fodder crops, the sheep can be comfortably wintered on hay,

Per loeeh.

A. 8 lb. hay, 7f lb. oat straw.

22 lb. swedes or kohl rabi.

5 lb. cake and corn.

or B, 15 lb. hay.

22 lb, swedes,

5 lb. cake and corn.
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straw and com alone, their corn or cake ration containing linseed

cake and crushed oats. In normal practice, the danger to the

ewe flock is loss of lambs due to too heavy root feeding, and the

writer is convinced that a normal crop of lambs can be produced

even in the absence of roots or with a shortage of green forage.

The hay and straw chaff will be more readily appreciated if a

little treacle, suitably diluted, is sprinkled over it.

Horses.—Horses will not present a problem, because roots are

not normally fed to these animals.

A heavy draught horse will require per day, IJ stone of either

hay or straw^ chaff or both, together with 7 lb. of oats for lighfc

work, 11 lb. of oats for medium work or 16 lb. of oats for heavy

work. Further particulars of feeding stuffs suitable to substitute

for oats are given in Miscellaneous Publication No. 32,* and the

ai3pended table gi^dng the quantities of other feeding stuffs,

w^hich may be regarded as equivalent in feeding value for horses,

is taken from that publication.

Amount equivalent Amount equivalent

to 10 lb. oats. to 10 lb. oats.

Maize 7-3 Linseed cake 8-0

Grain . 100 Barley 8-3

Beans 9-0 Dried brewer's grains 12-3

Palm kernel cake .. 8-0 Pollards 9-9

Gluten feed ... 7-9 Bran... 13-2

At present prices it pays to feed oats only, but in cases where

oats are short the above feeding stuffs may be utilised to replace

up to one-half of the oat ration.

Cattle.—In the case of fattening cattle, and for cows of 9 cwt.

yielding 1 gallon of milk per day, the following rations are

suggested, bearing in mind :

—

(1) Farms where silage is available.

(2) Farms where a limited amount of roots are available.

(3) Farms where neither silage nor roots are available.

A. B. C.

lb. lb. lb.

1 Treacle. ^ Treacle. 10 Seed hay.

5 Wheat chaff. 5 Wheat chaff. 5 Oat-straw chaff.

26 Silage. 26 Silage. 5 Wheat chaff.

40 Roots. 20 Roots. 5 Maize meal.

5 Hay. 5 Oat-straw chaft\

4 Cotton cake.

* Obtainable from The Secretary, Ministry of Agriculture and Fisheries?
Publications Branch, 10, Whitehall Place, S.W. 1, price 6d. post free.
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PREVENTION OF BUNT AND SMUT.
The year 1921 stands out as remarkable for the early ripening

of wheat. Though the season suited few crops, it suited wheat, and
during the month of July crops of good quahty were anticipated.

In spite of this promise, however, a rude shock was experienced

by unwary farmers at harvest by the discovery that Bunt or

Stinking Smut was present and had ruined a large portion of the

crop. It cannot be too strongly impressed upon the growers that

the bunt developed because the seed grain had not been pro-

perly pickled; if it had been dressed with Formalin as advised

by the Ministry, such disappointments would not have occurred.

Everything that is possible should be done to prevent such

losses, the more so because the price of wheat is still falling. It

should be clearly understood that Bunt and also the allied dis-

eases. Loose Smut of Oats and Covered Smut of Barley, can he

thoroughly controlled. The most wideawake farmers realise

this and regularly use either the Formalin treatment or the

older, but less satisfactory Copper Sulphate method. To all who
are concerned in growing cereal crops the Ministry recommends
the perusal of Leaflets Nos. 92 (Bunt and Smut in Wheat) and

328 {Smut in Oats and Barley), whilst for fuller details as to

Bunt control the excellent article by Professor E. S. Salmon in

this Journal* should be studied.

It may be worth while to record some of the actual figures as

to infected crops received by the Ministry during the past two

seasons, showing the appalhng loss farmers incur by the neglect

of pickhng.

Omitting the minor cases, such as those in which 5 per cent,

of the crop is infected, which are very general, the following may
be instanced:—25 per cent, in Herefordshire, 35 per cent, in

Shropshire, two cases of 40 per cent, in Cambridgeshire; in a

9-acre field in Lancashire 4 acres were attacked to the extent of

40 per cent, and the remainder 20 per cent. ; in another Lanca-

shire field 55 per cent, was attacked; 40 per cent, in a 7-acre

field in Gloucestershire ; 40-50 per cent, in Lincolnshire ; whilst

in some portions of badly attacked fields 70 per cent, was the

figure given. A final case just to hand may be cited. In a

northern county a chance sheaf of wheat was taken from the

binder and the ears counted : 525 were found affected with Bunt
and 565 free, i.e. 48 per cent, of the wheat was infected. Many

~- This Journal, February, 1921. p. 1013.
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of the above figures were derived from actual counts of carefully

selected samples, the others were from estimates made by com-

petent persons. When it is remembered that affected ears are

totally destroyed, the lamentable waste involved is obvious.

The Smuts of Barley and Oats play similar havoc with the

two cereals involved, and in this case again, careful pickling with

Formalin will reduce the disease to practically nil.

Treatment for Bunt.—The Ministry strongly recommends
the use of Formalin, which can be purchased from any chemist.

Careful experiments carried out at Wye showed that Formalin

Fig. I.—Bunt.

(1 and 2) Bunted ears. (3) Spore-containing grains.

(4) Spores of Bunt (Tilletia tritici). (5) Spore germinating.

was found to be superior to Copper Sulphate, as with it it was
possible to obtain absolute control of Bunt with less injury to the

grain.

Formalin is easy to use and gives complete control. Formalin
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(a 40 per cent, solution of formaldehyde) should be used at the

rate of 1 pint to 40 gallons of water (J fluid ounce or one table-

spoonful to the gallon), care being taken to stir well while mixing.

The solution should be sprinkled over the seed and the heap

repeatedly turned over till all the grains are wetted. It will

probably be found that two gallons of the solution are required to

wet four bushels of wheat, but in no circumstances should the

solution be allowed to form pools under the heap, in which the

grain might soak, or germination may be reduced. After

shovelling, the grain should be placed in a heap and covered

with sacking moistened with the Formalin solution and left

covered for four hours. After that time it should be spread out

to dry and then sown as soon as possible. Precautions should

be taken that the wheat is not re-infected after pickling by being

placed in sacks which have held infected corn, or on a contami-

nated floor in a barn.

Treatment for Barley and Oat Smuts.—To make the solition

1 pint of commercial Formalin should be poured into 20 gallons

of water and mixed thoroughly.* The grain may be sprinkled

with the solution, or steeped in it. For sprinkling it should be

placed in a heap on the floor and the solution should be poured

over it at the rate of 1 gallon to every four bushels. The heap

must be turned over repeatedly so as to moisten every grain

and should be covered over with sacking damped with the

solution for four hours, as recommended for wheat. If the

steeping method is preferred the grain should be soaked in the

solution for ten minutes, stirring it thoroughly meanwhile in

order to be certain that every grain is wetted. Infected grains

w^hich float to the surface should be skimmed off. It should

then be placed in a heap for four hours and covered with

sacking.

After four hours the treated grain should be spread out in a

thin layer to dry, and then be sown as soon as possible. If

it is necessary to store the grain care should be taken that it

is not re-infected by being placed in smutty bags or on smutty

barn floors.

* A still more dilute solution—1 pint in 30 gallons—has given excellent

results in trials. See Salmon and Wormald, this Journal^ March, 1918, p. 1388.



Fia. 2.—Covered Smut of Bailey.



Fig. 3.—Loose Smut of Oats.
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PIG AND POTATO CLUBS IN
GLOUCESTERSHIRE.

G. H. HOLLINGWORTH.

Hon. Organising Secretary, Gloucester County Pig ani Potato

Production Committee.

It may be observed that there is nothing new in the idea

of pig clubs in Gloucestershire. They existed long before the

War, chiefly on the Cotswold Hills, and stand out as notable

examples of independent thrift displayed by agiicultural

workers in Cotswold villages, at a period when wages were

low and the families of farm labourers received little fresh

meat apart from the pigs they fed and killed. To lose a pig

in those days was a serious matter—it almost spelt ruin in

some cases—and a scheme for mutual insurance which had a

great deal to commend it was therefore established by the

village labourers. In other words the cottage pig-keepers

formed themselves into clubs for the mutual insurance of their

pigs. The small premiums were paid into a common fund

which in some cases was augmented by donations from farmers

and other sympathisers, and the headquarters of the club was

generally the village inn. The rules of the club were few and

simple, and if a member was so unfortunate as to lose an

insured pig, he was fully or partly compensated, according to

the rules and the financial status of the club. From the point

of view of insurance business, the establishment of village pig

clubs was as risky as it was primitive, and if losses occurred

before a reserve fund was built up the outlook became serious.

Fortunately, however, the hill-bred pigs were healthy and
fatalities were not numerous. The objects of the insm'ance

club were thrift, and to obtain that sense of security which
insurance gives. Through having to pay out little for

compensation, some of the older clubs have built up reserve

funds amounting in some cas:- to hundreds of pounds. The
story of Gloucestershire pig clubs in the past is one that does

infinite credit to the thrift and economy of a class of workers

which was poorly paid, and in this way demonstrated the value

of co-operation and mutual self help.

Pig and Potato Clubs as a War Measure.—It was in the

spring of 1918 that the county scheme, as at present con-
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stituted, was set on foot at the instigation of Lord Bledisloe,

K.B.E., for the primary object of encouraging the production
of pigs and potatoes at a time when the national outlook for

food, particularly meat and fats, was very critical. Lord
Bledisloe contributed £500 towards a capital fund, similar

amounts were provided by Lt.-Col. Sir H. Webb and Messrs.

K. Thomas & Co., and with smaller contributions made up a

total of over ^62,500, the interest on which is used for working

expenses. Lord Bledisloe can justly claim to be the founder

of the scheme and Mr. Eobert Gray, who is greatly interested

in the welfare of rural workers, has been chairman of the

county committee since its inception. It was agreed at the

outset that the objects of the scheme could be best achieved

by enlisting the co-operation and help of existing pig clubs, and

by forming others for the following purposes:— (1) To en-

courage and assist as many people as possible of the cottager

class to keep pigs. (2) To utilise all spare and waste produce

for pig feeding and co-operate in the purchase of feeding stuffs.

(3) The insurance of pig keepers against loss by payment of

a small premium. (4) The co-operative purchase of Scotch

seed potatoes for gardens and allotments.

The decision of the committee was followed by action, and

after a few weeks' campaign of public meetings in villages,

upwards of a hundred local clubs were formed and affiliated to

the central committee. Most of these clubs required working

capital to enable them to purchase feeding stuffs, and while

in some cases this was provided out of the capital fund at a

low rate of interest , in others the money was advanced by local

well-wishers.

Club Rules.—A set of model rules for the use of affiliated

clubs was drawn up by the county committee, which is com-

posed mostly of representatives of local clubs, and though the

latter are under no obligation to adopt the model rules in their

entirety most of them have done so. Outstanding clauses in

the rules are, first, the objects of the club, namely (a) to afford

means by which members may, upon strictly mutual principles,

insure against loss of their pigs through disease, accident or

other cause, (b) to secure for members' pigs the best condi-

tions for their health and profitable keeping, (c) to purchase

pigs and feeding stuffs on co-operative lines, (d) t-o encourage

the cultivation of potatoes and other crops for human and pig

consumption. Each local club defines its own area, appoints

its own committee and officers, becomes responsible for its
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own finances, and pays to the county committee an annual'

affiliation fee of 2d. per member with a minimum of 2s. 6d.

Insurance Premiums and Compensation.—A large amount
of the business of local clubs is connected with insurance. The
rules provide for the appointment of two or more inspectors

whose duty it is to inspect and approve all pigs before they

are accepted for insurance. The inspectors have also to inspect

and report on pigs in cases of illness or death within 48 hours

after receiving notice. In the case of a sick pig the inspectors

may also decide whether the pig shall be killed or treated by

a veterinary surgeon. Two classes of pigs are accepted for

insurance under the rules:—Class A—Store pigs, the premium
payable on these being 2s. 6d. per head from 8 weeks old until

they are killed or sold, up to a value of £15. Class B—Breed-

ing sows and boars, the premium for which is 10s. per head

per annum up to a value of £20. The secretaries of affiliated

clubs must send at the end of each month to the secretary of

the Gloucestershire Pig and Potato Production Committee, a

list of the pigs insured during the month, together with half

the amount of the premiums, in return for which the county

committee becomes responsible for two-thirds of the amount of

the compensation payable in the case of a loss, the compensa-

tion payable to the owner of the pig being at the rate of four-

t fifths of the assessed value or 16s. in the £. When an insured

pig dies or has to be slaughtered, the inspectors report the

matter to the club committee, who examine the facts with a

view to assessing the amount of the compensation, which is

based on the value which the pig would have realised in the-

market before its death. In the event of the carcass or part

of it being sold for any purpose, the amount realised is deducted

from the sum payable in compensation. It will be observed

from this that the insurance scheme is mutual in two ways.

In the first place members of local clubs contribute one-third

of the compensation which the club has to find in the case

of a loss, and secondly, clubs help each other in providing

through the county committee two-thirds of the compensation

for which this body is responsible. Since the scheme was

established in 1918, and down to 31st March, 1921, over 11,000^

pigs belonging almost entirely to cottagers have been insured,

and the share of the compensation paid out by the county

committee in respect of pigs that have died amounts to nearly

£500. This represents the loss that would have been suffered

by the owners of the pigs if no insurance scheme had heeu.

in existence.
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Some of the Results.—Prompted by motives of patriotism

and self-preservation many people started pig-keeping in 1918
who had not hitherto done so, and while it was unfortunate
that in consequence of the War the position as regards animal
feeding stuffs became very serious, it is safe to say that the

co-operative organisation provided by pig clubs was the means
of preventing many pigs from being slaughtered prematurely.

Further, through the pig club movement during the War, the

county played a creditable part in the production of food at

a time when it was badly needed. It was inevitable that when
peace was restored some of the clubs which were started and
run largely as War measures by patriotic people would cease

their operations, and the movement has been checked some-

what by the high cost of store pigs and the prohibitive price

of material for building pigs' cots. Nevertheless, the efforts of

the county committee to continue their operations on a peace-

time basis are fully justified, and at the end of the financial

year, 31st March, 1921, there were 63 local clubs affiliated to

the county committee. Durin^ the year 3,214 pigs were in-

sured, of which 56 died, and the amount of compensation paid

out of the committee's fund was £206 17s. 5d. The Cotswold

Hills remain true to their traditions in the matter of pig clubs.

The older clubs are still vigorous and progressive, many new
ones have been started and they are mostly run as pig clubs

should be, by the benefitting members, i.e., the cottage pig-

teepers, without outside help or patronage, and it is only in

this way that any real spirit of co-operation can be maintained.

It is hopefully anticipated that, with a return to more normal

conditions in the value of pigs and building materials, pig-

Tieeping will be increased amongst cottagers and the sphere

of good work accomplished b}^ the village clubs developed.

This is all the more desirable in view of the general increase

of allotments, the supply of animal manure for which is one

of the problems that has now to be faced. The allotment

holder who has one or two pigs on his plot solves the problem

for himself, for while the pigs provide him and his family with

wholesome food, they also maintain a supply of manure for the

benefit of the vegetable crops grown on the allotment. To

realise this one has only to inspect the plot of a pig-keeping

allotment holder.

Local Competitions and Challenge Cups.—In a number of

•cases prizes are offered by local clubs for pigs kept by the

:members, and in 1920 Lord Bledisloe kindly presented two
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silver challenge cups for competition amongst affiliated clubs;

the trophy to be held for the year by the club which provided

•evidence of having best furthered the objects of the scheme in

the following directions :

—

1. Membership of the club for the year concerned,

2. Approximate population of tl)e district served by the club, if obtainable.

3. Total number of pigs insured under the county scheme for the year.

4. Particulars of arrangements made by the club for supplying members

with feeding stuffs on co-operative lines. Methods adopted of

growing food for pigs should also be described.

5. Efforts the club has made to encourage the breeding of pigs.

6. Particulars of any effort made to purchase seed potatoes on co-operative

lines for members.

7. A general account should be given of the operations of the club,

including any specialfeatures of interest ; also a statement of accounts

which will enable the judges to form an opinion as to the financial

position of the club and the methods of keeping accounts and

general management.

Down to the present the challenge cups have been won by

the Sherborne and ^Yindrush Pig Club, the Maisemore Pig

Club, and Messrs. Price,Walker & Co.'s Employees' Pig Club,

Gloucester. In the case of the last-named club and also the

Gloucester Carriage & Wagon Works Employees' Pig Club,

the pigs are kept collectively, shares in the club being held by

the members, among whom the pigs are divided as they

become fit for slaughter.

Co-operative Purchase of Scotch Seed Potatoes.—Since its

inception the movement has done much to increase the produc-

tion of potatoes on allotments and in cottage gardens, as it pro-

vides a means by which small growers can obtain genuine Scotch

seed potatoes on the same terms as farmers and large culti-

vators. The method of procedure is as follows. Seed potatoes

of selected varieties are bought in Scotland by the county com-

mittee on the most favourable terms, and the secretaries of

affiliated clubs are furnished with a list of varieties and prices.

Members of the clubs are invited to place their orders, which

are bulked, and a small amount is added to the quoted price

to cover the expenses of distribution. The benefits of this scheme

to individual members of clubs are two-fold. Firstly, by planting

fresh Scotch seed the grower gi'eatly increases his crop of potatoes

without any addition to his outlay for manure and labour.

' Secondly, he buys his seed potatoes at wholesale rates, plus a

small amount to cover working expenses : this is a gi-eat con-

sideration when the figures are compared with retail prices. It

E
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may be mentioned incidentally that since the scheme was inau-

gurated, about 250 tons of Scotch seed potatoes have been distri-

buted by the Committee amongst cottagers and allotment-holders

in the county. In several cases artificial manure has been sup-

plied in the same way, and there is scope for considerable

development in this direction.

Except for clerical assistance at headquarters, the movement
is entirely a voluntary one, and great credit is due to the affi-

liated club secretaries who willingly give their services. At

a moment when increased production is a matter of prime

importance, and also bearing in mind the enormous area of

land now under allotments, the advantages of organising pig

and potato clubs on the lines adopted in Gloucestershire are

obvious to those who realise the benefits of co-operation and

mutual self-help.
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INSPECTION AND CERTIFICATION
OF GROWING CROPS OF POTATOES

IMMUNE TO WART DISEASE.
In pursuance of the policy which the Ministry has adopted

for the control of Wart Disease of potatoes, arrangements were

instituted in the summer of 1918 for the inspection and certifi-

cation as true to type, of growing crops of potatoes immune to

wart disease. The object is to secure for growers having land

infected with the disease an adequate supply of "seed"
potatoes of immune varieties, reasonably free from rogues.

The importance of securing seed which is true to type and free

from rogues for planting in infected land is obvious, since the

planting of susceptible " rogues " is bound to lead to the re-

appearance of the disease, with a resultant loss of crop, and

may possibly tend to weaken the faith of the growers in the

immunity of the varieties recommended by the Ministry.

Reports relating to the inspections for 1918 and the following

seasons have appeared in previous issues of this Journal. The
following notes show briefly the extent of the work and the

results obtained during the season of 1921.

The inspections are carried out by a specially trained staff

selected from the ranks of the Ministry's Inspectorate. Each
officer authorised to inspect and certify a crop is first of all

selected on account of his intimate knowledge of potato grow-

ing, and this corps of selected inspectors is taken to the

Ministry's Trial Grounds at Ormskirk in July each year for a
" Refresher " course. At the trial grounds, plots of all the

immune varieties, new and old, are seen growing, and after two

or three days spent in studying the newer varieties and refresh-

ing their knowledge of the older ones, the Inspectors are

required to undergo a very severe test of their knowledge. They
are called upon to examine and identify no fewer than 24

varieties of potatoes, and to indicate what " rogues," if any,

are present. No Inspector is allowed to undertake the work

of certification unless he attains a very high standard in this

test, and a few of those who attain full marks are appointed

to act as " umpires " when occasion arises. The need for

" umpires " will be realised by those acquainted with the

varying characteristics of the potato crop. Cases arise, more-

over, in which the grower is not satisfied with the decision of

the Inspector who is instructed not to grant any certificates for

E 2
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crops that do not reach the high standard of 99.5 per cent,

purity, and in such cases the crop is inspected by the umpire.

The Ministry is confident that a study of this scheme will show
that every reliance may be placed on the value of the certificates

issued, and hopes that traders will restrict their dealings in

immune seed potatoes to these certified crops.

Prior to 1921 the inspections were carried out free of charge

to the grower. The straitened conditions of the national

finances, however, caused the Treasury to issue an instruction

to the Ministry that all services such as this should only be

carried out on a self-supporting basis, and the Ministry was
compelled to intimate to growers that a charge would be made
in respect of all crops inspected this year. This charge was

fixed at the low figure of 2s. 6d. per acre, with a minimum
charge of 10s. It is satisfactory to relate, bearing in mind the

slump in the potato trade, that applications were received for

the inspection of no fewer than 6,170 acres, which is practically

the same as the area inspected in 1919, though it is, of course,

much below the figure for the " boom " year of 1920.

Judging from the applications for inspection, the most

popular of the immune varieties are the following :—Kerr's

Pink, Great Scot, Majestic, Ally, Arran Comrade, and King

George. The complete list of varieties inspected is shown in

the following table :-

Variety.

Acreage
Certi-

fied.

Variety.

Acreage
Certi-

fied.

Variety.

Acreage
Certi-

fied.

Abundance and
Abundance
Types

Adirondack
Ally
America
Arran Comrade

,. Rose
Victory ...

Ashleaf (Sutton's)

Bishop ...

Burnhouse
Beauty

Capt. Cook
Climax
Crusader
Dargill Early ...

22
i

375I
6

341
20m
7f

281

If
2

i
3i

681

Dominion
Early Market...

Early Pink
Champion .

.

Edzell Blue ...

Flourball

Golden Wonder
Great Scot

Heather Bounti-
ful

Irish Chieftain

Irish Queen ...

Jersey Royal . .

.

K. of K. ^
...

Katie Glover ...

Kerr's Pink ...

King George ...

k

3
4m

19|
1,378

3

12^

2f
3

1,582

286i

Langworthy ...

Leinster Won-
der

Lochar
Majestic
Mr. Bresse

Nithsdale
Rector
Rhoderick Dhu
Schoolmaster . .

.

Shamrock
Snowdrop
St. Malo
Templar
Tinwald Per-

fection

White City ...

n

i
144|
47.oi

1
2

5

I

1

1

12l|

166|
2

The exact figures are not yet available, but at the time of

writing, over 5,000 acres have been found to reach the very



1921.] Certification of Immixe Potatoes. 741

high standard of purity demanded by the Ministry, and certifi-

cates have been definitely refused for only 400 acres.

The Inspectors' reports show that in some varieties (Ally,

Great Scot, and ^lajestic) many crops are still badly mixed,

the chief rogues found being Fp-to-Date in Abundance

crops, and Arran Chief and British Queen in Ally, whilst

King Edward frequently appears in the Majestic crops..

More trouble is, however, caused by the distribution of wrong
stocks, somewhat resembling the variety whose name it bears.-

There has been distributed under the name of Kerr's Pink a

stock bearing considerable resemblance to that variety. The
stock differs from Kerr's Pink, however, in that it is

susceptible to Wart Disease. Its proper name is not known,

and it may be an un-named seedling. There are also two stocks

of K. of K. in circulation, though one only is coiTect.

A register is being compiled of the gTowers with certificateci

crops, which it is hoped to publish early in November

.
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THE WORLD'S POULTRY CONGRESS.
Through the enterprise of the Dutch Government the first

World's Poultry Congress was held at The Hague from the

4th to 15th September. The conception of the World's
Poultry Congress originated from the International Associa-

tion of Poultry Instructors, an Association created by
Mr. Edward Brown, F.L.S., who is its first President. This

Association is intended for those who are teachers or investi-

gators in poultry keeping or who are otherwise doing work for

the development of the poultry industry.

Arrangements for the holding of a Poultry Congress had
made considerable progi'ess at the time of the outbreak of War
in 1914, but naturally had then to be postponed. Subsequent

to the Armistice Mr. Brown got into touch with the Dutch
Authorities, who decided to hold the first Congress at The
Hague and to issue official invitations to other nations to send

delegates. National Committees were set up in many
countries, including Great Britain and Ireland, America,

France, Belgium, Spain, Denmark, Italy and Norway. The
National Committee for Great Britain and Ireland proceeded

to make arrangements for finance, contribution of papers, and

a display of poultry, while guarantees of financial support were

obtained from private individuals and contributions to the

general expenses of the Committee were made by the Ministry

of Agriculture and Fisheries, the Board of Agriculture for

Scotland and the Irish Department of Agriculture and

Technical Instruction.

The Committee decided to invite tenders from British and

Irish breeders for the privilege of exhibiting a pen of their

birds at The Hague Exhibition. There was a good response

to this invitation and some 75 pens of birds, including all the

principal breeds, were accepted. Some 11 papers were also

contributed by British representatives.

It was hoped that educational exhibits illustrating the

educational work done and the general development of the

poultry industry in the United Kingdom might have been made,

but owing to lack of money neither England nor Scotland was

able to prepare an exhibit of this character. The Irish Depart-

ment of Agriculture, however, organised an admirable educa-

tional exhibit showing the progress of the Department's work

in connection with poultry keeping during the past 20 years.



1921.] The World's Poultry Congress. 743

and setting forth the great expansion of poultry keeping in

Ireland during that period.

The organisation of the British display and the necessary

arrangements for the British party involved much heavy work,
which fell almost entirely upon Mr. T. R. Robinson, the

Honorary Secretary, who was greatly helped by Mrs. Rawson
and others of the staff of the National Utility Poultry Society.

The Great Eastern Railway Company provided cheap tickets

and special facilities for the British party, which numbered
nearly 150. At Scheveningen special accommodation had
been reserved by the Dutch Committee for the Congress

visitors, and the papers were read and the discussions held in

the Kurhaus Hotel. The display of birds and other exhibits

was held in the Zoological Gardens situated nearly midway
between The Hague and Scheveningen. The Exhibition was
officially opened in the presence of H.M. Queen Wilhelmina

by H.R.H. the Prince Consort. The royal party then pro-

ceeded to the Kurhaus Hotel where the Congress was officially

opened by the Minister of Agriculture. Addresses were given

by Dr. Lovink, Director of Food Supplies for the Netherlands

and also first President of the Congress, the Portuguese

Minister, and Mr. Edward Brown, second President of the

Congress. Some 20 countries were represented by about 50

delegates.

Meetings were held each day from Tuesday until Friday from

9 a.m. to 5 p.m. Owing to the fact that some 80 papers on

various aspects of the poultry industry were presented, the Con-

gress was divided into four sections, which met simultaneously.

On Saturday the final meeting of the Congress was held, when
the resolutions passed by the various sections were discussed

and adopted. Among these resolutions were recommenda-
tions— (1) As to the importance of placing at the disposal of

scientists means for the study of Mendelian laws and their

application especially in regard to poultry. (2) The desira-

bility of continuing egg laying trials for 56 weeks so that more

valuable conclusions may be drawn regarding the inheritance

of laying qualities. (3) That it is advisable that all eggs

exported from any country should be marked with the name of

the country of origin, and that uniform rules of control should

be adopted for the international and national egg trade, and

that such regulations should be fixed by international con-

vention and made applicable to all countries. (4) That con-

sideration should be given to the advisability of taking official
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measures regarding infectious diseases of poultry, and that

research should be undertaken in poultry diseases, their pre-

vention and treatment, especially those involving the use of

vaccine and serums, and also that in every country where
poultry keeping is of economic importance instruction on
poultry diseases should be properly organised. (5) That the

question of the international and national standards of poultry

breeds be definitely settled by the next Congress.

With regard to the Exhibition, exhibits of birds and
appliances were received from 14 countries. Altogether there

were 563 pens of poultry and pigeons numbering 1,606 birds.

There were on view 75 pens of birds from Great Britain and
Ireland, and these received general admiration and a number
of sales were effected. The total sales of birds at the Exhibi-

tion was of an estimated value of some £1,300. It is estimated

that 30,000 people visited the Exhibition.

The Congress was the means of collecting the latest infor-

mation on the various aspects of the poultry industry, and

provided a channel for the dissemination of this knowledge

among various countries. It will no doubt also stimulate the

export of stock poultry from various countries.

A book entitled " Transactions of the First World's Poultry

Congress," which contains all the papers read at the Congress^

may be obtained from M. C. S. Th. Van Gink, Office of Secretary-

General, 80 Bezuidenhoutschewez, The Hague, Holland.

An illustrated
'

' Handbook and Souvenir
'

' of the British Sec-

tion of the World's Poultry Congi'ess may be obtained on applica-

tion to the offices of The Feathered World," 9, Arundel Street,

Strand, T-ondon, W.C., or to The National Utility Poultry

Society, 8, Vincent Square, Westminster, S.W.I, Price Is.
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HORTICULTURE IN THE PENZANCE
AREA OF CORNWALL.

G. P. Berry,

Ministry of Agriculture.

The Penzance district may be generally described as devoted

to early potato and broccoli culture. Although a certain amount
of general vegetable and fruit growing is carried on it is not

sufl&eient even to supply the local needs in the summer months

during the visitors' season, and the bulk of the early vegetables

other than potatoes and broccoli, comes from other districts.

Early Potatoes and Broccoli.—These are mainly confined to

the neighbourhood of Penzance, embracing the townships of

Marazion, Gulval, Newlyn, Paul, Mousehole, Ludgvan and

Hea Moor. The holdings are small and consist of a series of

fields or small enclosures surrounded by stone walls or hedges;

for the most part they are situated on the slopes facing south,

and the cropping is carried on from sea-level up to about 300

feet. Wind is the disturbing factor in the climate, and without

shelter it is impossible to get good results with any crop which

*the small holder may grow. Occasionally frost is sufficientlv

severe to check the early potatoes, and in the last week of

April, 1921, some damage was done in the low-lying places.

The annual rainfall is about 40 inches, and in 1920 it was
46.84 inches. Extremes of drought are experienced in some

seasons, and the early potato crop has been known to be planted

and lifted without the benefit of a good soaking rain.

Considerable difliculty is experienced in obtaining a suitable

hedge plant which will both grow quickly and resist the spray.

At one time Elder {Samhuciis nigra) was largely used, but

recently this shrub, has been replaced to a considerable extent

by Eiionymus sp. There are indications also that the New
Zealand shrub Pittosporum crassifolium will grow well and

withstand the sea breezes. It is during the winter and early

spring that shelter is so essential, for the high temperature then

prevailing enables crops to make growth when in the south

generally they are dormant.

Soils.—There is considerable variation in the Cornish soils,

but potato and broccoli culture is carried out on sandy loams,

varying from highly sandy soils in some places to soils of more
body in others, the stronger soils resembling the Lincolnshire

silts. The depth varies from about 9 inches on the shallower to-



746 Horticulture in Penzance. [Nov.,

18 inches and over on the deeper soils. The physical condition

of the soils is ideal as regards drainage and friability, there are

few stones, and the temperature rises rapidly under the in-

fluence of the sun in spring. The subsoil is for the most part

sand and gravel, although soils overlying the basalt rock have
been brought into cultivation. Lime is deficient over a large

area, and a general shortage of phosphates is indicated.

System of Cropping.—Over a large area the sole rotation is

early potatoes and broccoli. The early potato crop is lifted

during the first three v^eeks of May, and the broccoli plants are

put out as soon after as the land and climatic conditions admit.

Early and late protecting varieties of broccoli are grown and
most of the seed is saved locally. This practice leads to the

production of a great variety of types, many of which are

coarse, loose, of bad colour, and apparently not to be compared
with some of the strains of broccoli in other parts of the coun-

try having a more vigorous climate. The county authorities

are endeavouring to help the growers in the matter of suitable

strains, and crosses are being made at Gulval. A considerable

amount of early cabbage is grown and despatched in nets to

the Midland markets.

The varieties of early potatoes at present grown are May
Queen, Duke of York, Sharpe's Express and Advance. At one

time May Queen was the most popular variety, but it has been

superseded by Sharpe's Express. Next in importance are Duke
of York and Advance, the latter being Dargill Early under

another name. Express and Advance are not as early as May
Queen or Duke of York, but the Cornish grower finds that it

is better to be a week later in lifting provided a much larger

crop is obtained. On the very early soils both May Queen and

Duke of York are said to be losing their vitality. Seed used

to be obtained direct from Scotland, but in recent years once-

grown from Lincolnshire is used. The tubers are planted at

the rate of from 2 to 2J tons per acre, in rows 9 in. to 12 in.

apart and 4 to 6 in. between the sets. The seed is cut severely

to reduce the cost of seeding, and the crop is grown entirely

on the flat through the season of growth. The ground is

thoroughly worked with the spade or cultivator according to

the size of the field, and the potatoes are ploughed in with a

single-furrow plough or planted with the Cornish spade. Lift-

ing is always done with the spade, and the crop is placed in

bushel hampers, sieves or half-barrels and despatched to the

f?outh, midland, and northern markets. The crop usually
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averages from three to four tons per acre, but in a dry season

it is considerably less.

Bulbs form an important crop on most of the small holdings

;

in some cases these are well cultivated and kept clean, but

in others the bulb' areas are allowed to become over-grown with
weeds and rank grass. Sometimes the bulbs are grazed by
horses or the areas mown and made into hay: these practices,

however, cannot tend to the general welfare of the bulbs. The
best growers apply top dressings of mellowed seaweed and

other decayed vegetable matter as well as chemicals, and

periodically lift and replant their bulb areas. Growers who
force early potatoes and bulbs under glass take a crop of

tomatoes in the houses during the summer. The forcing of

Arum Lilies (Calla Ethiopica) is also very profitable, as the

flowers have made high prices for the last four years; they

bloom naturally in the open in April, but under glass they

flower at Christmas and onward.

Fruit Trees.—In the valleys a considerable amount of orchard

fruit, mainly apples, is grown. The trees receive practically

no attention in the way of pruning, spraying or manuring, and

they are old, stunted and lichen-covered. The varieties of

apples are out of date on the majority of the holdings. Keswick

Codlin and local seedlings predominating. It must not be

assumed, however, that the district is unsuitable for fruit grow-

ing. Several young plantations which were examined, proved

that modern varieties.of apple and pear, bush trees on paradise

and quince stocks, will grow and fruit satisfactorily when given

proper attention. AW classes of small fruit can also be success-

fully grown, particularly raspberries and gooseberries. Wind
is again the factor which has to be guarded against, and unless

shelter can be obtained, it is little use attempting top fruit.

Manuring the Potato Crop.—The supply of plant food to the

soil forms a very important part of the cultivation, especially

where a crop has to make rapid growth in a short growing

season. The greatest attention is paid to this operation, but

in the absence of experimental data there is room for doubt as

to whether the system of manuring generally adopted is on

sound lines. The usual custom is to accumulate a stock of

natural manure which consists of seaweed, leaves, town manure,

fish offal and any other decaying matter. If live stock of any

description is kept, the manure made by them is incorporated.

The whole mass is made into a compost heap (midden) at some
convenient spot on the holding. In the construction of the
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dung heap layers of sea sand are introduced at intervals, and
the top of the heap is also covered with sand and soil. The
sea sand in the Penzance area contains a high percentage of

lime derived from shells and other calcareous matter, and as

much as 5 per cent, is quite common. This sand aids in the

decomposition of the seaweed and fish offal, and will ultimately

benefit the land which is naturally deficient in lime; how far

it tends to liberate feeding material from the manure into the

air does not seem to have been definitely ascertained. This

heterogeneous mass is applied to the soil in winter or early

spring at the rate of 80-120 loads and upwards per acre. Assum-
ing that a load is only 13 cwt. owing to the inaccessibility of

many of the small fields, the quantity represents a very heavy
dressing. In addition to this, chemicals are applied in appar-

ently excessive quantities. Nitrate of soda and sulphate of

ammonia are applied as top dressings, usually in equal propor-

tions, from 10-14 cwt. per acre being used. In some cases

sulphate of ammonia alone is applied at the rate of 8-10 cwt.

per acre. Superphosphate is also applied, seldom less than

10 cwt. per acre. It is generally assumed that sufficient potash

is applied in the dressing of seaweed and dung, but there are

no experimental data to prove this. Some of the growers con-

sider that an adequate return is not obtained for this heavy

outlay on chemicals, and several have been experimenting by
leaving a portion undressed. In the Isles of Scilly very little

nitrogenous fertiliser is used, although the soils are very similar

to those of the mainland. Seaweed, fish offal, &c., are princi-

pally used, but when a heavy dressing of " green " seaweed

is applied very poor results are obtained. The crop is consider-

ably retarded and stunted by the undecomposed seaweed and

does not wholly recover during the season. This points to the

necessity of having the material decomposed and mellowed hy
the atmosphere before application to the soil. No spraying is

done, even in a bad year. The usual course is to lift the crop

as speedily as possible when disease appears on the foliage and

before the spores have had time to fall and enter the tubers.

Potato Diseases.—Considerable patches were affected with

black leg {Bacillus atrosepticiis), which w^as most apparent in

May Queen and Duke of York. Sharpe's Express appeared to

be very little affected.

Mosaic disease was very prevalent, principally in May Queen

and Duke of York. Growers are of the opinion that these two

varieties are becoming " played out " in the Penzance area>
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and that loss of constitution goes hand in hand with Mosaic

disease.

The whole industry in the Penzance district requires the help

of the scientist. Experiments should be carried out both with

varieties and manures, especially the latter, and be clearly

demonstrated by experimental plots on the grower's premises.

The economic rate of application of nitrate of soda and sulphate

of ammonia should be ascertained, as also whether a combina-

tion of the two is better than a standard dressing of each,

alone.

The question of transport is causing anxiety to the growers,

as that provided is of the most primitive kind. At the siding

where the broccoli and cabbage for the North are loaded there

is no covering. The trucks are of the type used to carry coal

and manure, and the journey to the markets often occupies

48 hours. At times whole trainloads of broccoli in crates and

cabbages in coir nets can be seen along the line drpng in the

sun and wind. The condition of the vegetables on finally

leaching the consumer, may be easily imagined after passing

through, the market and the retailer.
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RESEARCH IN BREWING.
Brevvii>jg and farming are interdependent. The brewer

obtains his raw material from the farmer, and the farmer
relies on the brewer for one of his principal markets ; the condi-

tion of the one industry cannot therefore fail to be a matter
of concern to the other. Any progress, too, achieved in either

industry as a result of research must be of benefit to the other.

Research into questions relating to hops and malting barley is

ground common to the two industries, and growers of these

products cannot afford to be ignorant of the research work
recently initiated by the brewing industry. Moreover, an
account of the organisation and finances of this work is not

without value to those engaged in the development of research

work on purely agricultural subjects.

Initiation of the Scheme.—The history of the brewing re-

search scheme is a short one. In 1918 funds were allocated

to the Department for Scientific and Industrial Research, and

thereafter research associations began to be formed by most

of the leading manufacturing industries. It was quickly

realised that the fermentation industries could 'not do

otherwise than fall into line with the general movement. The
Institute of Brewing, after consultation with representative

brewing firms and with the Brewers' Society, was encouraged

to proceed with a scheme for research work, it being decided

from the outset to work on independent lines without any

assistance by way of Government grants.

Finance.—To obtain funds for the work a new class of mem-
bers (Research Fund Members) of the Institute was estab-

lished. This new form of membership is open to corporate

bodies and firms or partnerships (as such) and individuals

carrying on business as brewers of beer or vinegar, maltsters,

distillers, manufacturers of cider and wine, and barley and hop

growers. These members were invited to pay such subscrip-

tions as might appear to them to be appropriate to their capital

interests (with a minimum annual subscription of ten guineas)

,

the subscription being credited to a special research fund

account and used for scientific investigation and research

for the benefit of the fermentation industries generally.

By the end of 1919 the Research Fund membership was 136

with an annual subscription list of £4,357; by 31st December,

1920, these had been brought to a total of 197 members with

an annual subscription list of d65,046.
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The following accounts show the financial position of the

Kesearch Fund on 31st December, 1920:

—

EXPENDITURE AND INCOME ACCOUNT.
1st January to 31st Decemiip:r, 1920.

Dr. Cr.

Expenditure. £ s. d. Income. £ s. d.

To Preliminary Expenses ... 351 1 3 By Members' Sub-
Hop Investiy:ations at Wye 125 scriptions 5342 17

Hop Investigations at Man- Donations to the

Chester 19G 5 Fimd 01 15

„ Timber Investigations,
,,

Deposit Interest... 216 8 4
London 187 10

„ Stationery and Printing ... 64 14 11

„ Postage 37 13 9

„ Sundry Expenses 19 6

„ Institute Establishment
Charges (Proportioned)... 413 14

„ Balance carried forward...4244 1 11

£5621 4 £5621 4

BALANCE SHEET.—31st December. 1920.

Dr. Cr.

Liabilities. £ s. d. Assets. £ s. d.

To Subscriptions received in By Subscriptions in

advance 102 10 arrear for 1920... 128 15

„ Sundry Creditors 30 15 2 „ Cash at Bank on

„ Balance in favour of Fund 4244 111 Current Account 248 12 1

„ Cash at Bank on
Deposit Account 4000

£4377 7 1 £4377

Organisation.—A Research Fund Committee was set up con-

sisting half of Research Fund members and half of representa-

tives of universities, colleges, experimental stations, com-

panies, firms and individuals willing to provide facilities for

scientific investigation and research. It is a principle of the

scheme that the investigations shall be carried out for the

benefit of the fermentation industries as a whole and not for a

single firm or group of firms. The Committee will not assist

in the commercial exploitation of patented inventions, but in

specific cases where funds are needed for working out on a large

scale a process or device already patented, the Committee w^ll

consider the question of making a grant for this purpose.

The Research Fund Committee has made provision for the

appointment of Advisory Sub-Committees for specific branches

of research, e.g., hops, timber and barley. These Advisory

Sub-Committees initiate researches into their respective subjects,

and consider applications from individual workers for grants

from the fund. Provision has also been made in the scheme

for a survey of existing researches by means of which it is hoped

that any serious overlapping will be avoided.
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The Committee further aims at preventing successful research
workers from being unfairly exploited, and where the means
for research has been found from the Research Fund, the
Committee will ensure, so far as in them lies, that the dis-

coverer or inventor shall not go unrewarded. Lastly, the
scheme makes provision for the appointment by the Research
Pund Committee of Advisory Officers to act in liaison between
the various sub-committees and the investigators.

Research Work.—Work has so far proceeded in three main
directions, viz., hops, timber and barley.

The timber research does not, perhaps, at the moment con-
cern the agricultural industry- very closely. On the other hand
the barley research opens out such a vast field of enquiry that,

before a specific programme of work can be embarked upon,
the particular line of research showing most promise of direct

value to the Brewing Industry has to be ascertained. To this

end a summary of the published literature dealing with the

evaluation of barley from the nitrogen standpoint has been
prepared, and is now under consideration.

Hop Investigations.—The work on hops has already made
progress, and may be given in some detail as indicating the

lines on which research in general may be expected to proceed.

Work on hops is divided into five main sections:

—

(1) the

breeding of new varieties; (2) manuring; (3) drying; (4) test-

ing for brewing value; and (5) chemical investigations.

For the work on the breeding of new varieties the Brewing
Research Fund Committee has made use of the research organi-

sation already set up by the ^Ministry of Agriculture. This

research is carried on at the South-Eastern Agricultural College,

Wye, and at the East Mailing Research Station. The aim is

to breed new varieties which will produce a heavy yield of hops

resistant to disease, and at the same time contain the highest

amount possible of resins and other desirable brewing qualities.

The newly raised seedlings are planted out in the College

Experimental Hop Garden which now contains over 4,000

seedlings, and those varieties showing most promise as heavy

croppers of good quality are transferred to the hop garden at

the East ^Mailing Research Station where tests are carried out

on a larger scale.*

* The Committee has decided for the time being to contribute to the College

the snm of £500 per annum to cover the cost of (1) the part maintenance of

the Hop Nursery and raising seedlings, (2) the chemical analyses of the hops
grown at East Mailing Research Station, and (3) the salary of a part time

investigator.
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As regards manuring, two Kentish growers have each placed

one acre of land at the disposal of the Committee for the pur-

pose for the next ten years. The main object is to find out

whether the manurial elements in common use, viz. nitrogen,

phosphorus and potassium, have any effect on the composition,

i.e. brewing value, of the hop strobiles. The experiments will

show whether the composition of the hop is influenced by purely

inorganic manures. Plots will also be obtained elsewhere.

Four experimental kilns have been erected at Beltring, near

Paddock Wood, for research work on the principles of hop

drying, the object being to determine the ideal conditions of

drying, the subsequent step being the designing of a kiln on

practical lines which will most nearly reproduce those

conditions. The following problems are being studied:

—

(1) the effect of varying temperatures with constant

air current; (2) varying air current with constant tempera-

ture; (3) the influence of moisture content of the hops;

(4) the effect of burning varying amounts of sulphur; (5) the

effect of products of combustion of open fires; (6) the use of

dried air; (7) variation of height of air above fire; and (8) the

influence of the weather.

Comparative brewing trials of certain varieties of the hop

are being made under the auspices of the Committee by a well-

known London firm of brewers in order to test the respective

brewing values of these varieties.

The chemical investigations are designed to determine those

constituents of the hop which are most useful to the brewing

industry, the methods of evaluation so far employed being

purely empirical. The problem now being investigated is the

isolation and identification of the constituent, or constituents,

on which the preservative or antiseptic properties of the hop

depend. This investigation is under the direction of Dr. F. L.

Pyman at the Municipal School of Technology, Manchester,

which possesses special facilities for this work. The results

of past researches point to the probability of the constituents

containing the antiseptic or preservative qualities being found

in the soft resins of the hop. In order to obtain material for

investigation, the investigators have extracted the soft resins

from a large quantity of sulphured and unsulphured hops and

the extracts are now being examined^ It is estimated that these

chemical investigations will cost about £600 per annum.
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DEMONSTRATION OF FLAX-PULLING
^ MACHINES.

Public trials of flax-pulling machines were arranged by the
Irish Department of Agriculture and Technical Instruction to

take place at Ballyveasey, Carnmoney, Belfast, on 26th July,
1921. Only two machines took part in these trials :

—

(a) The Crawford-Bennett Machine made by the York
Street Flax Spinning Co., Belfast.

(b) The Fibre Corporation Machine made by Messrs.
Marshall, Sons & Co., Ltd., of Gainsborough.

The Crawford-Bennett Machine is self-propelled, and con-
sists essentially of a polygonal drum of about 5 ft; in diameter
hung at the back of a motor chassis so that its lowest portion

is about 6 or 8 inches above the ground. At intervals of

about 45 degrees, rows of teeth extend across the width of the

drum and project about 5 inches beyond its circumference.

When the car is driven on its reverse gear the drum is rotated

by suitable gearing in the opposite direction to the ground
wheels and caused to advance towards the flax to be pulled at

a slow speed. The pulling is effected by the projecting combs
referred to, which pass up the flax stems until they encounter

the seed heads, when the upward movement of the combs
causes the plant roots to give way. The flax is carried over

the circumference of the drum and delivered at the top, where

it is forced from the teeth by a longitudinal metal lath
,
operated

by a cam, which presses upwards from the base of the teeth.

When at the top of the drum and freed from the uplifting teeth,

the pulled flax is engaged by a further set of combs mounted on

endless chains, which bring the flax forward and deliver it on to

a travelling canvas, which carries it in a sideways direction for

delivery on to the ground clear of the path of the machine,

either in loose bundles, or in bundles automatically tied.

The Fibre Corporation Machine is built to attach to a motor

tractor and consists of endless chains passing over fore

and aft cogs carrying a number of combs at equal intervals.

This mechanism is mounted on a suitable carriage which is

attached to a tractor and made to travel in the same direction

as the ground wheels. A similar action is employed for pulling

as in the Crawford-Bennett Machine, combs being caused to

engage the heads of the standing flax, but, in this case, the

combs are caused to enter the crop from above in advance of

the travelling machine. The engaged flax is drawn underneath

the pulling mechanism at the slow rate of the difference



Fig. 2.—The Fibre Corporation Flax Pulling Machine.
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between the speed of the advancing ground wheels and the

backward speed of the revolving combs. This feature is a very

important one as it enables the ground speed of the machine to

be greater than the pulling speed of the combs. The pulled

flax is delivered on the ground at the rear of the machine,
being freed from the engaging pulling combs on the underside

of the machine. In this case the pulled flax is left in the track

of the machine, in swathes which have to be tied up and
removed before the machine returns.

No injury to the flax stems could be detected after pulling

by these machines, but it was noticed in each case, although

more particularly with the Fibre Corporation Machine, that

the flax heads were very much tangled, a fact which must
render " rippling " difficult if not impossible. In both

cases the heads were brought evenly together so that, depend-

ing upon the evenness in length of the straw pulled, the root

ends were left at various distances in the bundle, and owing to

the tangled condition of the heads it was difficult to even-up

the root ends when making up into bundles.

While the trials were in progress the Crawford-Bennett

Machine, by virtue of the elevation to which the pulled flax

is brought, allowed the pulled straws to be tossed about in the

breeze a good deal, causing a confusion of the straws in the

bundle of pulled flax ultimately discharged. On the other

hand, although not affected by wind disturbance, the Fibre

Corporation Machine was found to be depositing the swathes

of pulled straws upon flax which had not been pulled by the

combs, making it difficult to lift and tie up the pulled swathes.

Generally, with the exception of the unpulled flax beneath the

swathes of pulled flax already referred to in the case of the

performance of the Fibre Corporation Machine, the quantity

of flax left unpulled by these machines under the ideal condi-

tion of the trial was scarcely significant, being for the most

part, short stems which usually fail to survive the operations

culminating in scutched fibre. It is doubtful whether either

machine would be able to deal with any crop if
'

' laid
'

' at all.

In the performance of these two machines there appears

to be a very big advance towards solving the flax pulling pro-

blem, and with the prospect of further improvements before

next season, one may reasonably hope that the machine pull-

ing of flax crops will be commercially possible at no distant date.

The photographs are reproduced by kind permission of the

Belfast Telegraph.

F 2
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NOTES ON MANURES FOR
NOVEMBER.

E. J. EussELL, D.Sc, F.R.S.,

Rothamsted Experimental Station.

Ashpit Refuse from Towns.—In view of the shortage of

stable manure in cities, as a result of the increase in motor
traction, it has become necessary to inquire whether, and to

what extent, ashpit refuse from towns can serve as a fertiliser.

In some cases a useful manure is obtainable and some of the

heavy land farms near London have used it with good results.

In spite of its smell, however, it is not rich in fertilising con-

stituents, and in its raw state it is too coarse to be of much
value except on heavy land where it has a lightening effect.

Attempts are now being made by some Councils to grind the

material and otherwise improve it, and a truck load as sent out

from London by the contractors, Messrs. Cloke of West
Hampstead, is being tested at Rothamsted. Analyses of some

of the samples from Bermondsey and Southwark are as

follows:

—

Per cent.

Organic matter ... ... ... ... 3r20
Lime ... ... ... ... ... 2-86

Phosphoric Acid (P,05) ... ... ... 0-53

Potash (K2O) ... ... ... ... 0-47

There is an element of risk in using refuse material of this

nature on land where potatoes are to be grown, inasmuch as

it may contain diseased potato peelings which may infect the

land for a subsequent crop. On the other hand, mangolds,

cabbages and other farm crops are not likely to suffer. This

material is w^orth trial on heavy soil so long as the cost does

not become too great.

Time to apply Basic Slag on Clover Leys.—There are two

possibilities in the way of using basic slag on clover leys: it

may be applied to the corn crop in which the clover is sown, or

to the young plants after the corn has been cut and carted.

The choice between these two ways turns on the vigour with

which the clover grows. In some parts of the west country

clover starts so well in the corn that if it is treated with slag

it develops to an inconvenient extent; in such cases the addition

of slag should be delayed iiill after the corn has been cut; it

could, for instance, go on now. In the eastern counties such

vigorous growth in the corn would be exceptional, and the slag
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can therefore go on before the clover is sown so as to allow

ample time for the full effect to be produced.

The Cockle Park experiments show that the clover ley con-

stitutes the most convenient and profitable place in the rotation

for the introduction of basic slag.

Professor Gilchrist's Method of using Waste Lime.—Th&
writer recently had an opportunity of seeing Professor

Gilchrist's method of using waste lime on arable land in the

north of England. The material, known as ** Chance Mud,""

or " Lime Mud," containing about 60-70 per cent, calcium car-

bonate and free from injurious constituents, is cheap, and while

not in dry powder condition is in such state that it can be spread

on the land from farm carts. It is put on the " Hay Stubble " at

the rate of 4J tons per acre, then ploughed in. Oats are then

sown and after this crop is removed the land is ploughed for roots.

This ploughing of course brings the waste lime up to the surface

again when it dries and falls to a fine powder. The method is sound

because the oats stand in no need of lime and therefore suffer

no inconvenience from having the material buried; the roots

on the other hand require it, and therefore benefit from having

it brought up to the surface.

Injury to Root Crops from use of Superphosphate.—In-

stances have come to the writer's notice from the north of

England of damage done to root crops by superphosphate this

season, presumably through encouraging finger-and-toe. It is

desirable to have the exact cause of the trouble determined if

possible, and farmers who have suffered are requested to com-

municate with the Rothamsted Experimental Station stating

whether finger-and-toe was common or not.

Use of Gas Liquor as Substitute for Sulphate of Ammonia.

—

A correspondent writes to say that he is offered gas liquor at a

cheap rate and asks if and how he can use it as fertiliser. The
direct use of this material is not to be recommended: the proper

course is for the gasworks to convert it into sulphate of

ammonia. If this is entirely ruled out, however, then the gas

liquor can be used provided:

—

1. Sulphides, sulphocyanides and cyanides are absent, or

occur in traces only.

2. Frequent determinations of the ammonia content are

made.

The liquor in question was of the so-called 12 oz. strength, i.e.,

12 oz. of pure sulphuric acid were needed to neutralise 1 gallon.

This is about 10 times as strong as ordinary liquid manure
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and must therefore be diluted to this extent and then, further
diluted just as if it were liquid manure. It can be put on grass
land and on land intended for roots, but this should be done in
winter or in early spring to avoid any risk of possible harmful
effects on the young plants.

Should Farmyard Manure be ploughed in at once or can it

be left on the Surface?—Several inquiries have been , made as

to whether farmyard manure should be ploughed in directly

it is applied to the land or whether it can be safely left exposed

on the surface after it has been spread. It is common in some
districts, e.g., east Suffolk, to spread farmyard manure on bare
fallows in June and plough it in at some later date; also to

spread the manure on clover stubble early in September and
leave it till the ground is soft enough for ploughing, which
might be several weeks. Unfortunately no exact information

is available, but from what is known it seems probable that the

best course is to plough in the manure directly it is spread,

and if necessary to delay spreading until ploughing is possible.

Naturally this recommendation must be tempered by the

necessity for distributing labour as evenly as possible over the

season, and it may in the end prove more economical to save

labour even at the expense of some wastage in manure.

Spread Farmyard Manure Evenly.—The necessity for

spreading artificial manures evenly is well recognised, but

farmers are not always able to secure as even a distribution of

farmyard manure as is desirable. In the Lothians may be seen an

implement, the " Dumb Tarn " (so named, it is said, after its

inventor), which marks off the ground into squares of 18 ft. each

side, of which 134 constitute an acre all but 16 sq. yd. A heap of

2-2J cwt. of farmyard manure is then deposited on each square

and can be spread evenly.

Influence of Chalk or Limestone on Young Seeds.—The
following communication from a good arable farmer in

Bedfordshire affords interesting evidence as to the valuable

effect of chalk on the seeds mixture, the land being brown

stony clay overlying the chalk: " I dig deep drains 4 to 11 ft.

deep to get the spring water out and spread the chalk as

widely as possible each side of the drains and the effect is as

you say and have said. The ground is more tilthy, more dry

and more damp*; for instance, I have sown a variety of seeds

over these chalked places and the seeds are nearly all alive and

look comparatively well, but where there is no chalk seeds have

practically disappeared, so that if I could have chalked all the

* i.e., more dry in wet weather and more damp in dry periods.
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pieces thus sown with seeds, it must have gone a long way
towards paying in this great drought in one crop. But in one
place last year the chalk had a wonderful effect on winter oats,

there being a tremendous crop as far as the chalk went, but a

great falling off on the rest. This piece was winter oats again

this year and there was again twice as big a crop, but much
less than last year."

It is noticed, however, that all chalk is not equally effective:

it will probably be found that the softer chalk is the more use-

ful as it will more quickly come into action than the harder

deposits.
. .. \ ..

'

\ .

'

\

Nitrogen Starvation on Water-logged Soil.—A very interest-

ing point is raised by a farmer who writes: ** I noticed if one
has a piece of water-logged land the crops have the appearance

of starvation of nitrogen, but if a drain is dug across this piece

of land to any depth, say 10 ft., and no care is taken how the

soil is returned the crops that follow are in most cases many
times larger just over where the drain is dug, but no wider,

while it seems that the rain must have a better chance of wash-

ing nitrogen out of the soil over the drain than elsewhere; yet

2 cwt. sulphate of ammonia per acre would not make the crops

at the side equal to those immediately over the drain." The
explanation is that nitrogen starvation has occurred on the un-

drained soil, but it is caused not by washing out of nitrates from

the soil but by the decomposition of nitrates which sets in as soon

as air is excluded. A number of soil organisms have the power of'

decomposing nitrates in absence of air, and they do it with so

much rapidity that the plant suffers. The remedy is to let in

air, when the loss is completely and automatically stopped;

this can best be done by arranging for drainage.

Non-fertilising Constituents of Manures.—A farmer whites

to ask what amounts of substances are present in the ordinary

artificial manures besides the nitrogen, phosphate and potash

shown in the analysis. The constituents in three common
cases are as follow^s:—

Nitrate of soda :^'?\?ci\\,lQ<^d, in 1 cwt. : Nitrogen, 17 lb., the same amount
as is present in 106 lb. of albuminoid or protein; Soda, sufficient to form in

the soil 188 lb. of ordinary carbonate of soda or 1 cwt. of bicarbonate of soda.

This soda has some effect as manure, but is apt to injure the texture of a

heavy soil.

Sulphate of ammonia:—Plant food in 1 cwt. : Nitrogen, 22 lb., equal to the

amount present in 137 lb. of albuminoid or protein; Sulphuric acid, sufficient

to consume 85 lb. of calcium carbonate or about 100 lb. of ordinary good
grade limestone.

Superplwsphate

:

—Plant food in 1 cwt. of 26 per cent, grade: 29 lb. pure
tricalcic phosphate ; about 56 lb. dry gypsum (or 62 lb. ordinary gypsum)
which has some fertiliser effect.
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Sage {Salvia officinalis) has long been under cultivation in

market, private and cottage gardens. The plant is a native of

wu^ ^ southern Europe. The leaves have been used
Tne Cultivation » ^ • j l ra £ . •

of Sage and
navourmgs and stuffings tor centuries,

Thvm infusion was made from

the leaves, known as sage tea, which was said

to have certain medicinal properties. There is always a certain

demand for the crop on large markets, but this demand fluctuates

greatly and can be easily overdone. It is therefore not by any

means a safe crop to cultivate on a large scale and the same
mav be said of Thyme. At one time very considerable quantities

of sage were grown in the Mitcham district of Surrey, and the

Evesham market gardeners made a special Hne of the crop, but

the time came when the supply very much exceeded the demand
and growers consequently gave up its culture. Leading market

gardeners in Middlesex still grow small quantities according to

the demand.

The plant succeeds best on light, warm and dry soils and can

be raised from seed sown in frames or on a warm spot in

spring. The plants when well established and hardened off

can be lifted carefully with good balls of soil and placed in per-

manent position 1 foot apart and 18-24 inches between the rows.

By far the most common method of propagation, however, is

by shps and cuttings or by pieces of the young growth well

ripened and broken off with a slight " heel.'* These slips are

inserted in a shady border or cold frame in April, May or June,

and occasionally watered until rooted, when they can be planted

in tlie open and at the distances already mentioned. There has

been a general tendency in recent years to plant wider, so as

to admit more easily of horse labour. Three feet between the

rows and 2 feet between the plants has been a common dis-

tance. The ground is kept in good tilth and clear of weeds, and

the extremities of the leading shoots are pinched to produce

bushy plants by the encouragement of lateral growth.

For winter use it is bunched and dried. The side and main

growing shoots are cut and dried in a dark, cool, airy shed, and

then tied into bunches, or they may be tied in bunches immedi-

ately after cutting and suspended from the roof of a cool shed

to dry.

Thyme.—There are two varieties of this herb, the large green-

leaved (Thymus vulgaris) and the shorter variety known as

Lemon Thyme (Thymus citriodorus). The former is most exten-
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sively used as a flavouring for soups and stuffing. It thrives best

on a light warm soil.

The plants are usually raised from seed sown in April in

shallow drills 8-12 in. apart. They should be thinned out

in June and July to 4 inches apart and the thinnings used for

planting up fresh ground at the same distances apart in the rows

and between the plants as already indicated. This herb may
be also bunched and dried for winter use. Cuttings can also be

taken, but seedHngs are the usual method of propagation.

Where only a small quantity is required a single drill may be

sown at the margin of a border and left unthinned, when it will

form a good edging.

At the present time there is a rather good demand for English

herbs, and EngHsh sage has been commanding a price ol about

150s. per cwt. as compared with 30s. per cwt. for Dalmation,

French and Greek produce. EngHsh Thyme has been com-

manding about 178s. per cwt. as against 50s, per cwt. for the

imported article. It is generally recognised that the English

article is very much superior to the imported. The annual home
consumption has been computed at about 200 tons of sage and

50 tons of thyme. It will therefore be apparent that although

at present the demand is good, the area necessary to produce it

does not amount to a very large acrea-ge, even taking the low

estimate of 1 ton per acre.

The Ministry, with the approval of the Development Com-
missioners and the Treasury, has awarded the following special

Grants for
i^^search grants for work in connection with

.... . agricultural problems during the academic

Res^ear^^^
year October 1921 to September 1922.

These grants are in addition to the annual

grants-in-aid made to Universities and Kesearch Institutes for

the maintenance of agricultural research departments.

Institution. Investigation. Amount.

1. University College, Life History of Moniezia £300
Aberystwyth. (tape worm).

'

2. Armstrong College, Composition of Oat Straw - 250
Newcastle.

3. School of Agriculture, Silver Leaf Disease - - 400
Cambridge.

4. School of Agriculture, Soil Moisture - - - 100
Cambridge.
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Institution.

Zoological Department,
Cambridge Univer-
sity.

East Anglian Institute,

^ Chelmsford.

7* Imperial College of

Science, London.

Imperial College of

Science, London.

Imperial College of

Science, London.

10. Eoyal Horticultural

Society.

South Eastern Agricul-

tural College, Wye.
South Eastern Agiicul-

tural College, Wye.
13. South Eastern Agricul-

tural College, Wye.

6.

8.

9.

11.

12

Investigation. Amount.

Soil Bionomics - - £300

Insect Fauna oi Soil - 200

Change of Seed (Potatoes) 75

Wart Disease of Potatoes 230

Disease of Hops - - 35

Green Manuring - - 200

Insect Pests of Turnips - 120

White Clover Investiga- 205

tions.

Crown Gall Disease of 205

Fruit Trees.

It will be interesting to bee-keepers to learn that, at the apiary

of a recognised expert in Norfolk, the fact appears to have been

Acarine Disease
definitely established that Italian queen

of Bees
provide distinct powers of high resist-

ance against Acarine disease in those hives

in which they are introduced. As is well known, the Ministry

has during the last few years supported a scheme to supply bee-

keepers with healthy queen bees from the best apiaries in the

North of Italy. It is satisfactory to find that as far back as 1912

the Norfolk expert referred to introduced Italian queen bees into

his apiary, which was at that time seriously attacked by x^carine

disease (also known as Isle of Wight Disease) and that the
" crawling " stage, usually a sign that the disease is becoming

far advanced, was gradually overcome. Since that time, his

apiary has been built up until there are 26 stocks in which there

is not a sign of Acarine disease. This expert has recommended
others in the county to adopt the course which he himself

successfully pursued. It is stated that they have done so with

wholly satisfactory results.
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Rabies.—No case of Rabies has occurred in any part of Great Britain

since tlie 7tli June last. The whole of the restrictions imposed by the

Berkshire and District (Muzzling and Control of Dogs) Orders of 1920 and

1921 were withdrawn as from 1st October, no case of Rabies having occurred

in that area since the 1st February. This area included portions of Berkshire,

Buckinghamshire, Oxfordshire and the northern part of Hampshire. There is

now only one area remaining subject to restrictions on account of Rabies, viz.,

an area comprising small parts of Hampshire and Wiltshire surrounding

Salisbury, Winchester and Southampton. All dogs in this area must still be

muzzled, and no dog can be moved out of the area without a licence from

the Ministry.

West Surrey Goat Club.—The attention of the Ministry- has been

called by Mr. T. W. Palmer, hon. secretary to the British Goat Society, to the

note on the West Surrey Goat Club which was published in the September

issue of the Journal (p. 565). in which it was stated that one of the goats

*' had given on the day of the show over 81b. of milk." This appears to be an

understatement, as Mr. Palmer points out that the goat referred to gave 81b.

of milk at one milking, and during the 24 hours gave 121b. 12oz. Other

Tecords during the 24 hours were as follows :—101b. 14oz., 101b. 4oz.. and

101b. respectively, while there were seven goats which yielded more than 91b.

"but less than 101b. each."'

Leaflets issued by the Ministry.—Since the date of the list

given on page 670 of the October issue of the Journal^ two new leaflets have

-been issued :

—

Xo. 372.—Pig Feeding.

378.—Beeswax.

The following leaflets have been re-written :

—

Xo. 73.—The Cultivation of Maize for Fodder.
89.—Fluke, or Liver Rot in Sheep.

The follo^s^g leaflets have been revised :

—

Xo. 58.—The Xeraatode or Round Worm Disease of Poultry.

78.—Tuberculosis of Poultry.

,, 87.—The Die-back Disease of Fruit Trees.

93.—Farmvard Manure.
120.—Peach Leaf-Curl.

. 148.—Planning and Planting a Fruit Plantation.

.. 153.—Storing of Mangolds and Turnips.
173.—Potato Growing.
204.—Apple Mildew.

.. 207.—Strawberry Cultivation.

,. 228.—Prevention of Cruelty to Animals.

,,
240.—Farm Book-keeping.

.. 275.—Improvement of Poor Hill Pasture.

.. 286.—Xarcissus Flies.

., 322.—Winter Pruning Bush and Half Standard Apple Trees.

The following leaflets have been withdrawn :

—

Xo. 181.—The Cleansing of Water Courses.

.. 220.—Agricultural Holdings Act, 1913.

F.P. 15.—The Use of Sulphate of Ammonia as Manure.
F.P. 44.—Co-operation and the Supplv of Farm Implements.
F.P. 45.—Skim Milk Cheese.

Sp. 75.—The Manufacture of Cheese in Co-operative Dairies.
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NOTICES OF BOOKS.
Raspberry Growing in Scotland—By J. N. Hodge. (Edinburgh :

The Scottish Smallholders' Organisation, Ltd., 1921.)—In this little book
Mr. J. N. Hodge traces the history of the growth of the raspberry industry in

so far as the district around Blairgowrie, in Scotland, is concerned. The writer

appears to have been connected with a company which, at the early stages,

purchased blocks of land for re-sale to small holders for fruit-growing

purposes, and he gives figures showing clearly the cost of the land to the

holders, and the return they secured during several years' work. He states^

that the industry was started over 20 years ago at Blairgowrie, when a

farm of 30 acres was purchased and split up into small holdings. From
that date the history of the industry is traced, and details are given of one or

two large holdings, such as that at Essendy, a holding of 400 acres, and that

at Aberuthven. The writer concludes from the figures that it was possible

for a business organisation to acquire agricultural land for the purpose of

small holdings for fruit culture, with results favourable both to the company
and to the small holders. By so doing, he says, the capital value of the land has

been considerably increased, being sufficient to employ an increasing number
of workers and bringing greater prosperity to the rural population. Ulti-

mately the prosperity is shared b}' the railway companies which transport the

goods from the district, and by the tax collector, who increases his assessment

of the land, which is now used for market garden purposes.

Not the least interesting portion of the book is the chapter dealing with the

gathering of the crop. Before the War the work was done principally by

tramps, who came into the district at stated seasons and did the work moderately

well without requiring the grower of the fruit to make any provision for his

reception ; for he slept, as was his custom, on the roadside or in the woods.

In the first year of the War, however, the tramp failed to return ; other pro-

vision had to be made, and the task proved unduly heavy. A big organisation

had to be placed on foot to secure workers from every possible source, taking

women and children from the slums of large cities, boys from Industrial

Schools, and other war workers of any class or sex who were willing to do the

M-ork
; even German prisoners were engaged to help. Having secured the

supply it was a big task to arrange for the sleeping and feeding of such a

large number of people, drawn from different parts of the country, of various

classes, and of both sexes. Mr. Hodge's story of this is well worth reading,

and he says :
" We worried on through these years, grateful to those who had

helped us, willing to take back those who wanted to come, but always looking

forward with a great longing to the end of the War and the return of the

tramp."

Those who are interested in statistics—yield of the crops per acre from

year to year, and the price realised for the fruits—will find much information

in this little book. Further, there is food for thought in the chapter dealing

with the limitations of the industry, for it appears from the Blairgowrie

experience that where a block of land is planted to any one crop continuously

the yield is influenced both by soil limitations and ravages of insect pests.

The yield's per acre at Blairgowrie have steadily declined ; areas that in 1909

were yielding a crop of 2,603 tons produced only 1,500 tons in 1919, and

between those years the decline was persistent and gradual.—H.V.T.



4921.] Notices of Books. 765

Lawes Agricultural Trust, Rothamsted Experimental
Station, Harpenden. Report 1918-20. With the "Guide to

the Experimental Plots."—(D. J. Jeffery, Vaughan Road, Harpeuden.

Price 2s. 6d. Foreign postage extra.) The Rothamsted Experimental

Station, famous the world over, was founded in 1843 by Sir J. B. Lawes, with

whom was associated Sir J. H. Gilbert for a period of nearly 60 years.

Sir A. D. Hall (now Chief Scientific Adviser to the Ministry of Agi'iculture)

was Director from 1902 till 1912, when Dr. E. J. Russell succeeded him.

The period reviewed in the present Report completes the reconstruction

which began in 1913. The laboratories have been entirely rebuilt ; a library

of some 15,000 volumes dealing with agriculture and cognate sciences

has been collected ; the equipment of the farm has been completed, and

cultivations and cleanings necessarily neglected during the War have been

-carried out.

Rothamsted Methods.—The most important part of the reconstruction,

however, has been the reorganising of the work of the Station to bring it more

into touch with modern conditions of agriculture on the one hand and with

science on the other. The purpose of Rothamsted is, as stated in the Report,

to acquire precise knowledge of soils, fertilisers, and the growing plant in

health and disease. The work falls into two divisions :—(1) The soil and the

healthy plant ; and (2) the insects, fungi, and other agencies disturbing the

healthy relationships between the soil and the plant, causing disease. The

opinion is held at Rothamsted that if farmers are ever to avoid the very serious

losses they now sufEer from plant diseases and pests, it will be by prevention

rather than by cure. The method adopted at the Station is to start from the

farm and work to the laboratory, or vice versa. There are four divisions in

the laboratory—biological, chemical, physical, and statistical. The method

differs, however, from that of an ordinary scientific laboratory, where the

problem under investigation is usually narrowed down so closely that only one

factor is concerned. On a farm such narrowing-down is impossible, and in

place, therefore, of the ordinary single-factor method, liberal use is made of

statistical methods, which allow investigation where several factors vary

simultaneously. For instance, in crop investigations a large number of field

observations are made ; these are then treated statistically to ascertain the

varying degrees to which they are related to other factors, such as rainfall,

temperature, etc., and to indicate the probable nature of their relationship.

Thus a complex problem is reduced to a number of simpler ones susceptible of

laboratory investigation. It is confidently anticipated that this method will

prove effective in bringing the full help of science to bear on the farmers'

problems.

Fertiliser and Soil Problems.—The War has profoundly modified the

artificial fertiliser position. Extensive factories now manufacture nitrogenous

fertilisers from the air. Of these, nitrate of lime, nitrate and muriate of

ammonia, and nitrolim have been or are under investigation at Rothamsted. A
further important source of organic nitrogenous manure is sewage, and a new
method of dealing with sewage, which has been devised by Dr. Fowler at

Manchester, has been tested at Rothamsted, and it is found that a general

adoption of the method would add considerably to our supplies of organic

manures. Rothamsted is also investigating _basic slag. A grazing experiment

with sheep, and a set of hay experiments on permanent and on temporary
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grass-land, have been started to ascertain the value of modem slags and of

mineral phosphates. In addition, an elaborate series of pot experiments is in

hand to determine whether any constituent besides the phosphate is of value.

Manures not onlv increase the crops : thev bring about other changes, and

these are being examined by the botanical staff of Eothamsted. The effects

of manures and cultivations on crop yields are by no means simple or straight-

forward. Every farmer knows the variations due to season and weather

conditions : and although weather may never be controllable, foreknowledge

of its probable effects on crops would be very valuable. In order to study

these effects, a Statistical Department has been set up to carry out an analysis

of the meteorological conditions at Rothamsted in conjunction with the crop

records since 1852.

However skilfully artificial manures are applied, it is essential on ordinary

farms to add organic matter to the soil. Four ways of doing this have been

investigated at Eothamsted. Experiments in the production of artificial

farmyard manure have also been made and are being continued. Laboratory

work has shown that the breaking-down of the material of straw is brought

about by organisms. One of these organisms had eluded all previous inves-

tigators, but the Eothamsted workers succeeded in obtaining it in pure

culture. stud}-ing it freely, and determining the conditions it requires to act.^'

Experiments at Rothamsted have shown how clover—one of the most

difficult crops_to grow—can be improved. In another direction, no fewer than

10 workers are engaged on a sm-vey of soil population—those soil organisms,

invisible to the naked eye, yet present in vast numbers and in extraordinary

variety, without which organic manure would be not only quite useless but in

some cases harmful. The ultimate aim of the agriculturist is to control this

soil population in much the same way that the animal breeder has controlled

and developed the original wild animals. Control, however, is not possible

™hout full knowledge of what the organisms are, what they do. and how

they live : and it is this knowledge which the Eothamsted scientific workers

are endeavouring to acquire,

Rothamsted s War Work.—The most important War work performed at

Rothamsted was begun in 1916. when the food situation was causing great

anxiety. This country was producing only one-half of our total food. Worse

still, the food produced included more of the luxuries than of the necessaries

—

for instance, all the highest-quality meat but only one-fifth of the bread.

Farmers were therefore called upon to perform a double task : they had to

produce more food, and different food ; to give us three or four loaves out of

every five loaves required, instead of only one out of every five as hitherto
;

and to do this without causing too-great shortage of milk or meat. The

situation presented many difficult administrative, financial and technical

problems. How Eothamsted helped to solve the problems involving soils and

fertihsers is told in this Eeport, which should be in the hands of every farmer

who is interested in learning what Science is attempting to do for Agriculture.

- See this Journal Vol. XXVIIL p. 398.
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The following preliminary statement shows the estimated total production of

Agricnltnral ^ops in the years 1921 and 1920, with the acreage and

Returns, 1921 : estimated average yield per statute acre, in each county of

Produce of flops. England in which hops are grown ; and the average yield

per acre of the ten years 1911-1920.

Counties, &c.

Estimated Total

Produce,

Average returned
on 4th June.

Estimated
Average Yield

per Acre.
Arerage
of the

ten years
1 Ql 1 9A

1921. 1920. 1921. 1920. 1921. 1920.

, East

1
Mid

Kent < Weald ...

Cwt.
39,000

52.000

52,000

Cwt.
49.000
72.000

85,000

Acres.
4.005

5.414

6.634

Acres.

3,258

4,520

5,710

Cwt.
9-6

9-7

7-9

Cwt.
15-2

15-9

14-s

Cwt.
11- 5

12-2

IM

1 Total Kent
HA2fTS
Surrey
Sussex
Hereford
Worcester
Other Counties*

143.000
9.000

1.500

13.000
33:000

24.000
760

206.000

10.000

2.000

26.000

23.000
14.000

120

16.053

1.043

196
2.269

3.522

1,963
87

13.488

838
172

1,788

2,993

1.667

56

8-9

8-4
7-4
5-7

9-5

121
8-7

15-3

11-8

12- 7

14-6

8-3

2-1

11-6

10-1

8-3

10-4

7- 7

8-2
6-3

Total 224,000 281,0u0 25,133 21,002 8-9 13-4 10-5

* Salop, Gloucester, and Berkshire.

Note.—The estimated total production of 224.000 cwt. this year is 57.000

cwt. below that of 1920, when the area was 4,000 acres less, and, excluding

the years 1917-19, in which the area was compulsorily reduced to a very low
figure, is the lowest recorded since 1909. The total area of 25,133 acres this

year includes about 8,000 acres planted after September, 1919, so that nearly

a third of the total consisted of young hops not yet in full bearing. The
average peld per acre of 8*9 cwt. is 4*5 cwt. less than last year, and 1*6 cwt.

below the average of the ten years 1911-20. Good crops were obtained in the

western ccmnties, Hereford showing a yield nearly 2 cwt. and Worcester a

yield nearly 4 cwt. above the average, but crops were unsatisfactory in the

south-eastern counties, notably in the weald of Kent and in Sussex.

ADDITIONS TO THE LIBRARY.
Agriculture, General and Miscellaneous.

Smith, J. W.—Agricultural Meteorology : The Effect of "Weather on Crops.
(304 pp.) (Hural Text Book Series.) New York : The Macmillan Co.,
1920, 13s. [651.5.0

Harris, F. 5.— Soil Alkali : Its Origin, Nature and Treatment. (258 pp.)
New York : J. Wiley & Sons ; London : Chapman and Hall, 1920,
13s. 6d. net. [63.11(02); 63.12.]

Plant Diseases.

Curtis, K. M.—Life History and Cytology of Synchytrium Endohioticum
(Schilh.), Perc, the Cause of Wart Disease in Potato, (pp. 409-478.)
Proceedings of the Royal Society, Series B, Vol. 210, B380. London :

Harrison & Sons, 1921, 10s. 6d. [63.24.0
Brierley, W. B.—On a Form of Botrytis cinerea, with Colourless Sclerotia.

(pp. 83-114.) Proceedings of the Eoval Society, Series B, yd. 210,
B374. London : Harrison & Sons, 1920, 4s. [63.24.0
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Horticulture.
Ellis, E. T. (Edit.).—Black's Gardening Dictionary. (1,237 pp.)
London : A. & C. Black, 1921, 15a. [63.6(O3).0

National Institute of Agricultural Botany.—Eeport of the Potato Synonym
Committee, 1920, and Kesolutions of the Potato Industry Conference.
(18 pp.) Cambiidge, 1921, Is. [63.512(04).]

U.S. Department of ^gricaZtwre.—Farmers' Bull. 1190 :—How to Grow an
Acre of Potatoes. (28 pp.) Washington, 1921. [63.512(04).]

Sutton d Sons, Reading.—The Culture of Vegetables and Flowers from
Seeds and Boots. (L^th Edition.) (461 pp.) London : Simpkin,
Marshall, Hamilton, Eent & Co., 1921, 10s. 6d. [63.61; 63.52.]

Live Stock.
" Matheson, Barley."—Cattle and Sheep. A Practical Manual about
Breeds and Breeding, Foods and Feeding and General Management.
(202 pp.) London: Pearson, 1921, 5s. I63.62(.02); 63.63(.02).]

West of Scotland Agricultural College.—Bull. 97 :—Eeports on Cattle-

feeding Experiments, (pp. 94-113.) Edinburgh, 1921. [63.625.]
Ministry of Agriculture and Fisheries.—Eeport on the Condition of Horses

Shipped to the Continent. (4 pp.) London : H.M. Stationery Office,

[Cmd. 1249], 1921, Id. [614.96.]

Dairying and Food, General.

Guthrie, E. S.—The Book of Butter : Nature, Manufacture and Marketing
of the Product. (270 pp.) New York: The Macmillan Co., 1920, 12a.

[63.72(02); 63.724.]

Walker-Tisdale, C. W.—Practical Butter-Making. (143 pp..) London

:

Swarthmore Press, 1921, 5s. 6d. net. [63.72(02).]

New South Wales Department of Agriculture.—Science Bull. 20 :—Dairy
Factory Premises and Manufacturing Processes. Application of Scien-

tific Methods to their Examination. (40 pp.) Sydney, 1921. [576-8 : 7

;

63.70(04); 63.718.]

Canada Department of Agriculture.—Bull. 325 :—Dairy Barns. (34 pp.)
sioners' Series. Bull. 57 :—Simple Methods for the Storage of Ice.

(8 pp.) Ottawa, 1920. [664.8.]

Engineering,
Wisconsin Department of Agriculture.—Bull. 325 :—Dairy Barns. (34 pp.)

Madison, 1921. [69(04).]

Royal Agricultural Society of England.—Eeport by the Judges on the

Trials of Agricultural Motors at Aisthorpe, Lincoki, September-October,

1920. (48 pp.) London : E.A.S.E. Offices, 1921, 78. 6d. [63.17.]

Binnie, Sir A. i?.—Eainfall Eeservoirs and Water Supply. (157 pp.)

London : Constable, 1913, 9s. [628.7.]

U.S. Department of Agriculture.—Bull. 906 :—Use of Concrete Pipe in

Irrigation. (54 pp.) Washington, 1921. [63.13; 698.]

Birds, Poultry and Bees.

Hooley, PT.—Winter Egg Production. (32 pp.) London : " Country

Life " Offices, 1920, 9d. [63.651(04).]

U.S. Department of Agriculture.—FarmeTs' Bull. 1109 :—Preservmg Eggs.

(7 pp.) Washington, 1920. [63.742.]

Economics.
Boyle, J. E.—Agricultural Economics. (448 pp.) Philadelphia and

London : J. B. Lippincott Co., 1921, 12s. 6d. [338.1.]

Green, F. E.—A New Agricultural Policy. (169 pp.) London

:

L. Parsons, 1921, 48. 6d. net. [338.1.]

Pearl, i?.—The Nation's Food. A Statistical Study of a Physiological

and Social Problem. (274 pp.) Philadelphia and London : W. B.

Saunders Co., 1920. [31(73); 63(73).]

Board of Agriculture for Scotland.—Farm Workers in Scotland in 1919-

1920. (78 pp.) By Sir James Wilson. Edinburgh and London

:

H.M. Stationery Office, 1921, 7s. [331.]

U S Department of Agriculture.—Bull. 912 :—Hail Insurance on Farm
Crops in the United States. (32 pp.) Washington, 1920. [368.5.]

U.S. Department of Agriculture.—Bull. 943 :—Cost of Producing Wheat.

(62 pp.) Washington, 1921. [63.311 : 31.]

Printed under the authority of His Majesty's Stationery Office,

By Metchim & Son, Princes Street, Westminster, S.W.I.
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The FARMERS' WARDEN"
FOR INSURANCE of

HORSES and CATTLE.
STALLIONS, BROOD MARES,

FOALS.
EMPLOYERS' LIABILITY.

FIRE. DRIVERS' ACCIDENTS.
MOTOR CARS, FARM TRACTORS,

and GENERAL INDEMNITIES.
For Best Mates and Terms apply—D E isr

INSURANCE COMPANY, LTD.
ESTABLISHED 1875.

Honoured with the Patronage of H.M. THE KING.

Chief Office'~2^, IRONMONGER LANE, LONDON, E.G. 2.

Manager and Secretary : R. R. WILSON".

Fertilizers
FOR ATLmTm 0R0PS«

Use Pure Bone Meal and Pure Crushed

Hoofs for Autumn Sown Wheat and

Winter Dressings of Green Stuffs.

EDWARD COOK & CO., LTD., Bow, London, E.3.
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BREEDERS' ANNOUNCEMENTS.

CATTLE.

ABERDEEN-ANGUS.
MACAINSH, JOHN, Congash, Grantown-on-Spey, N.B. -Pure-bred Aberdeen-Angus Cattle —Particulars on application.

DEVONS.
STANTON, HARWIOH.-REGISTERED HERD RED DEVON DAIRY CATTLE. Devons are the best English Dairv

Cattle under all conditions and in any climate. .

'

FRIESIANS.
GILSTON PARK HERD OF PEDIGREE BRITISH FRIESIANS. pi:operty of A. S. BOAVLBY, Esq. Bulls and Bull Calves

generally for sale, by imported and other leading sires.—Apply Captain S. E. Buckley, M.C., Gilston Park Estate Office
Harlow, Essex.

ROUGH HERD OF BRITISH FRIESIANS is the herd for production, colour, size, milk and butter-fat. The herd to buy your
next bull calf sired by Routh Victory, third prize Dairy Show, 1920, weighing 1.3.i cwt. at 20 months old, whose dam gave
2,268 gallons, butter -fat 4 66 ; the only cow in the kingdom to produce 1,200 lb. of butter in 365 days. Inspection invited —
P. Ford, Molescroft, Beverley.

SHORTHORNS.
WELBECK HERD OF PEDIGREE SHORTHORNS, the property of the Duke of Portl.\nd, K.G. Young Bulls and Heifers

for sale, from the best strains.—Apply, Alex, Galbraitu, Norton, Cuckney, Mansfield.

DAIRY SHORTHORNS.
PLAYFORD HERD OF PEDIGREE DAIRY SHORTHORNS. Deep-Milking Strains of robust constitution. Bulls in

service: Thornby Don (133918). Hermit II. (120697). Milk records kept, inspected by Dairy Shorthorn Association and
Ministry of Agriculture Recorder. Young Bulls and Bull Calves for sale. Also Breeder of Pedigree Suffolk Sheep and Large
Black Pigs — S. R. Sherwood, Playford, Ipswich.

CHIVERS & SONS, LTD., HiSTON, Cambs.—Pedigree Dairy Shorthorn Herd.-numbers over 100 head, mainly composed of Batfs
and other old English Families. Winners at the Royal and leading Shows Daily Milk records checked by D.S.A. and
Ministry of Agriculture Recorders. Young Bulls from recorded cows always for sale.

LINCOLN RED SHORTHORNS.
THE STAPLEFORD PARK HERD. A few young Bulls from Royal Prize Winners always for sale from carefully tested

milking strains only. Apply C, S. Harvey, Wymondham, Oakham.

No 210 Table Lamp

400 CP. VAPOR LAMPS
THAT CAN BE TURNED DOWN TO

ANY DESIRED SMALLER CP.
Safety and satisfaction guaranteed . They burn 95% Air and
S^/o Petrol Vapor. They are clean and economical. They
cost ^d. per hour to run, and at one filling -will run a week.
The principle iu both lamps shown is that applied to a lamp
supplied to the U.S.A. Government. Large stocks of both
types are on our premises, and we can supply by return.

The cost is 60s. each packed and delivered. The Mantles
are durable, and the Lantern is storm proof. Everybody
who introduces six buyers gets his money back. The Lamps
are made of the very best ani strongest materials, and are

finished in highly-polished nickel.

The Light given is twenty times that of the largest oil lamps.
Both Lamps are fitted with Automatic Tip Cleaner, and they
are the Lamps that never fail. Every Lamp is tested before
it reaches user's hands. Exhibition and Demonstration daily

from 10 a.m. to 4 p.m. at 357, Oxford Street (first floor), W.I.,

near Bond Street Station. Admission free.

Suppliers :

STANLEYS (STRATFORD), LTD.,Whai-ton Rd., London, E.15.

Please mention " Journal of the Ministry of Agricultu?-e." Storm Proof Lantern.
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CA.TT'Li^—continued.

KERRY AND DEXTERS.
PALMEB, R. E. Pure Pedigree Kerry Cattle, Oaklands Park, Newdigate, Surrey.

HEREFORDS.
WHITE, W. J. S., Zeals, Wilts.—Old-established Herd of Milking Herefords, Bulls and Calves, for Sale.

SHEEP.
OXFORD DOWN.

AEEB.B & CO., Black Bourton, Oxon.— Registered Oxford Downs, Rams and Ewe Lambs on Sale
; inspection invited.

r

LINCOLN LONGWOOL.
HOYLEP, GEO., Skidby Manor, near Hull.—Pure Lincoln Longwool Sheep ; true type, sound conditions, lustrous l<mg

wool, give satisfaction at home and abroad.

PIGS.

BERKSHIRE.
MANTJDEN HERD OF BERKSHIRES. Gilts 11 months by .-teadfast (brother to Carry On, Royal Champion, 1919), in pig to

Hammond Haymaker, 1st., Oxford, 192u. 20 gns . carriage paid.—Gek, Mauudeu House, Essex.

LARGE WHITE.
OHIVERS & SONS. LTD., HiSTON, Cambs.—Over 1,( 00 pigs bred annually. Breeding Stock live out in Large Grass Orchards.

Stock Boars include Histon Thor, Champion Peterborough and Suffolk 1920, Histon Lion Heart, Champion Royal Norfolk
1919, Dalmeny Macbeth, 1st Highland and Edinburgh 1920, and own brother to 72u-guinea Sow. Young Stock always for Sale.

COLSTON <fe BORROWFIELD HERDS OF LARGE WHITE PIGS, the property of R. Millington Knowles, Esq., The Hall,

Colston Bassett, Notts.—Numbei-s and quality equal to pre-war standard.—Particulars from AGENT, Estate Office, Colston
Bassett. Notts.

DENNY, E. H. M., Staplefikld Place, Staplefiei-D, Sussex.—Large White Yorkshire Pedigree Pigs. Station : Haywards
Heath. Telegrams : Handcross.

GREENALL, SIR GILBERT, BART., C.V.O., Walton Hall, Warrington. The Walton and Worsley Herd of Pedigree
Large White Pigs. Selections of all ages for sale at moderate prices. Apply to the Manager, The Office, Bridge House, Higher-
Walton, Warrington. Station : Warrington. Trains met by appointment.

THE WARREN HERD OF PEDIGREE LARGE WHITk PIGS, the property of H. T. Williams, Esq.—Young Stock of the best

strains for Sale, including a fine selection of in-pig Gilts.—Apply to Raymond Keer, Warren Home Farm, Broughton, Chester.

MIDDLE WHITE.
OHIVERS, JOHN, HISTON, CAMBS.—Pedigree Middle White Pigs, Breeding s'ock live out in Gra.«s Orchards. Wins 1920 included

Champion Boar. Champion Sow, and Cup for Best Middle White Pig, won outright (second year in succession) R.A.S.K
Show, Darlington. Young Stock for Sale.

EDGE, S. F., Gallops Homestead, Ditchling. Sussex.—Albany Herd of Pedigree Middle Whites. Bred on open air system.
Wonderful doers and breeders. Will thrive anywhere.

LEARN BY POST
TO make faming pay really well. We have trained

hundreds to succeed. Why not you ?

WE have courses of instruction in every tranch of

Mixed, Stock, Arahle and Dairy Farming, Veterinary

Science, Farm Accounts, &c.

ALSO a special course in Land Agency for those going

in for the management of landed estates.

THS College has heen estahlished 18 years. Send

postcard for a free prospectus to The Agricultural

Correspondence College (Sec. N), Ripon.

THE

YOR KS HIRE
INSURANCE COMPANY Limited.

FARMERS' INTERESTS SPECIALLY STUDIED.

Have you increased your FIRE INSURANCE
on New Crops to meet present day values?

If not, consult the "Yorkshire."

Chief Offices:

York: ST. HELEN'S SQUARE.

London: BANK BUILDINGS, PRINCES ST., E.C.2.

Branches and Agencies throughout the Kingdom.



THE JOURNAL OF THE MINISTRY OF AGmCUhTUHE.—Advertisements. xix

SUEPLTJS GOVERNMENT STOCKS.

UNUSED. COmPLETE. immEDI^TE DELIVERY

STEEL TENT. BOW HUT.

Diameter loft. Height 9 ft. 8 in. £16
(Including Wooden Floor)

PIG HOUSE.

Length 10j ft. Width y^ft. Height 6Jft.

STEEL SHELTER - - £6:0:0
Wooden Ends - - - - £2:10:0
W^ooden Floor - - - - £1:15:0

MOTOR GARAGE.

II

Length loi ft. Width 9h ft. Height 61 ft.

£14:5:0

Length 27 J ft. Width 16^ ft. Height 8^ft,

£31 (includ ng Wooden Floor.)

INDESTRUCTIBLE
STEEL SHELTERS.

Nos. 12 and 14 GauG:e.

i
Lenyth,

fl f
Width. Height.

V
Price.

ft. ^ns. ft. ins. ft. ins. £ s. d.

15 3 23 6 10 3 24 10
15 3 14 S 13 10
17 9 9 6 6 3 10 10
12 9 5 3 3 6 3 5

Supplied in other Lengths and Widths.

PIG SHELTER.

Length 20:^ ft. Width 10:^ ft. Height 6 ft.

Sreel Shelter only - - £11:10:0
Three Wooden Divisions - £2 : 15 :

Wooden Floor- - - £3:10:0

PRICES :— Free on Rail LO.XDON—Terms : Nett Cash with Order.
Write Jor lUn.strated List, Dept. J.M.A.

GEORGE BLAY, NEW MAIDEN, SURREY.
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Y^IGS—continued.

MIDDLE V/H\TE-continued.

STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and boars Sired by Ro} al Winners always for sale at
reasonable prices. C. S. Harvey, Wj'mondham, Oakham.

WEELEY HERD OP MIDDLE WHITER, bred on the open-air system, exclusively from Champion strains. Two 1919 Royal
Show winners, and the sire and dam of a 1919 Cattle bhow winner were bred in this herd. Apply to OSCAB GRAT,
Tendring Farms, Limited, Weeley. S.O., Essex.

SKIPWITH, Captain 0., LOVERSAL, Hall, Doncaster.—Loversal herd of Pedigree Middle Whites. Bred on open air system.
Moderate Prices.

LARGE BLACK.
PIOKWELL HERD, Pedigree Laige Blacks. Young stock from best strains at reasonable prices.—Captain Claude W. Hemp,

Stainbridge Farm, Boluey, Sussex.

NEWHOUSE HERD of Pedigree Large Black Pigs. Boars ai.d Gilts from best strains.—RoBEin FouiTJNE, Newhouse,
Cranleigh, Surrey.

DUNSTALL HERD of Pedigree Large Blacks, bred from prize strains under natural conditions. Prolific, hardy, grand doers
and of choice type Young Boars and Gilts. Prices Moderate.—Lionel E. Horne. Moretou-in-Marsh, Glos.

EDGE, S. F., GALLOPS Homestead, Ditchlikg, Sussex.—Pedigree Large Blacks, n.arvelk us c^pen air strain.

GLOUCESTER OLD SPOT.
THE FAIRFIELD HERD OF GLOUCESTER OLD SI OT PIGS for Sale. 100 to choose from, including winners at Hereford

and Worcester Show. Gilts, Boai-s and Sows with litters ; also, owing to change of blood, several Boars by Berkeley Foreman.—
J. B. Do-^yDlNG, Fairfield, Leominster

POULTRY.
MAJOR, ARTHUR C—Breeder and Exhibitor thirty years. Champion Duck and Silver Grey Dorkings, "England's best

fowl." Prizes at all Shows, and exported all over the world. Prices moderate. Eggs, Is. each.—ARTUUR 0. MAJOR, Ditton,
Langley, Bucks.

White Leghorns, White Wyandottes, Light Sussex. Stock bred from Laying Competition Winners. Eggs, Day-old Chicks and
Stock birds for sale. Illustrated List free— JOHN CHI VERS, Estate Office, Histun, Cambridge.

MISCELLANEOUS ADVERTISEMENTS-(r//m^ Prepaid).

64 Pag-e Book about Herbs and How tc Use Them, 2d.—Trimnell, The Herbalist. Richmond Road, Cardiff.

WestmoPland GPOWn Seed Potatoes. Kerr's Pink, Arran Comrade, Arrau Victory. Ministry of Agriculture
Certificate.—George Colun. Olibnrn. Penrith.

The Rural Infopmation Weekly Sepvice (issues August 27th to Oct. 8th) contains the Reprints from
Hansard re Nauru Phosi'HATJ':.s. and also affords considerable enlightenment to farmtrs upon other agricultural topics.

Complete set price Is. 9d. post free.—Laxi As r KR Smith, Sidmouth.

All applications for Advertisements in '"The Journal of the Ministry of Agriculture" should be addressed to C. VERNON &
Sons, Ltd., 38, Holborn Viaduct, Loudon. E.C 1.

J. D. CAMPBELL,
Manufacturer of NICOTINE in Bond from duty-

free Tobacco.

Nicotine makes the very finest Insecticide for fumi-
gating, vapourising, or spraying to destroy insects

infesting vegetation. Four inquiries solicited.

LUND STREET, CORNBROOK, MANCHESTER.

ANDREW WEIR & CO.,
Sack and Bag" Manufactupeps

r -and Mepchants,

2t, Parliament sli^XlVERPOOL.
Telegrams :

" Weirsac ' ^ 'Phone : 895 Royal.

Lancashire, Cheshire, Shropshire & North Wales.

Messrs. BOULT, SON & MAPLES,
VALUERS, SURVEYORS, ESTATE AGENTS, AND

PROPERTY AUCTIONEERS.

Offices: 5, COOK STREET, LIVERPOOL.
TeUgrams—" Aci-es," Liverpool.
TeUpJiones—lS7 Bunk—2 lines.

Estates, Farms, EesidentiararidfBusiness Properties only.

Periodical Sales of Property at Liverpool, Chester and Preston.

Afl appftcdtions. for Aduerifsemenis in

"The Journal of the Ministry of Agriculture
"

should, be addressedJLO^ ... ^

88, Holborn Viaduct,
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HOW I MAKE BIG MONEY
OUT OF

UNMANAGEABLE HORSES.
By J. A. BUTLER.

AnOUT two years ago, when I was in America,

I witnessed up in New York State an exhibition

of horse- training that opened my eyes. A man
by the name of Mackley took a devil of a mean,
vicious mare that hadn't been harnessed for seven

months, and in a few days had her gentle enough
for a schoolgirl to drive. Mackley had taken the

mare off the owner's hands for /^lo, and just ten

days after sold her for £3S- ^ clear profit of

in ten days I

That started me investigating. I learned that

Mackley had simply used the methods introduced

by the famous horse trainer, Jesse Beery. Beery,

I learned, used to go about the country giving

wonderful exhibitions in colt-breaking and horse-

training ; but realising that he could accomplish

more by teaching his methods by post, had given

up his exhibition work to spread

his horse-training secrets by postal

instruction. Mackley had studied

Beery's Course in his spare time,

and in a few months was able to

accomplish magical results with

unbroken colts and horses with bad
habits.

OTHER SUCCESSES.
Mackley's work showed me a way

to make some big money, and I

determined to take Prof. Beery's

Course in horse-training—but before

doing so I made further inquiries.

Here are what a few of Beery's

students said. I'll let them tell of
their success in their own words.

Mr. S. L. Arrant writes:—Just to

test Beery's methods, I bought the
worst balky, kicking, fighting horse
I could find. Paid ;^r3 for him.
After handling hiin only a few hours
according to Beery's system I sold

him for 2^2 7.

Mr. Dell Nicholson, Portland, writer :— I have
trained a four-year-old mare that was given up by
everybody. Bought her for /^j, and now have her
so gentle, my little boy handles her. Wouldn't
take ^^40 for her.

Dean L. Smith. Findley, writes :—By following
Beery's; instmctions- have ehaaged a worthless,
^angerous balker into ajiorse worth ^^45.
" Everett McBlock wrifes :—Have just broken a
pony to drive and taught .it some tricks. Owner
bought it for los. Paid me ^"8 to train it.

He just sold it to a show company for ;^30. ^

HOW I WORK. J

ror The i>ig ^ou^ce of tttj inco*ne is in b\iyiji"g up
uhnianageable colts and horses at bargain prices,

and, a ft.er training the animals, selling .th^m at k

good profit. However, I also pick up good money
handling colts and training horses for others on a
fee basis. For instance, a farmer had a beautiful

driving bay that had the bad habit of shying. A
piece of paper blowing across the road would set

the horse crazy. The owner thought a great deal
of the animal, but couldn't take chances on the
shying habit. A friend of his for whom I had
done some work put this man in touch with me,
and in a few hours I had the horse completely
cured of the haljit - for which job J received ^10.

CURING BAD HABITS.
You can see from this that my work consists

not only in breaking colts and "gentling" vicious

horses, but in curing the various bad habits a

horse can have—such as shying, balking, fear of

motor cars, etc., pulling at hitching

strap, pawing in the stall, etc.. etc.

—

Beery's methods of colt breaking are

particularly amazing. Under the

old way of handling raw colts one
usually had to half kill the horse as

well as himself to accomplish any-
thing—and then the colt was usually

spoiled or hurt in some way or

another. But when you apply
Beery's principles there is no hard,

long work or injury to the coll

No one should have a biiing,

kicking, or balky horse when it is

so easy to cure these vicious habits.

No one should attempt to break in

a colt the old-fashioned way when
Beery's methods make the task so

easy. To every horse-owner, to

every lover of horseflesh myaflvice
is to get acquainted with the Beeiy
principles. You can not only make
money for yourself, hut you can
do a world of good, particularly at

this day when war-demands have
placed a premium on horses.

WONDERFUL BOOK FREE.
1 have been requested to state that Prof. Jesse

Beery will send his remarkable booklet, ''How to

Break and Train Hordes," free to those interested, r

It is a booklet well worth having, -as it reveals'

SQlfte startling information on horse-training. I ;

haiS^e hear4inen who coasidered themselves.ex|iert ^

hScsemeif' say. that. the booklet was a revelation to

tiem. There in no \\se in my^going into details

qf^ the booklet \\4ien yow caxi get ii- ffJee 'fojte^he

^r^Just drop a line' to' P^Qf. T^%e Heerv,'-D^"pt.

J^ii,' P^easatt HilU.^O!iio, UiS.A.,^./aiTd jftie

b(*iklet will be sent free" by return of post.^. A ., ^
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Reinforced Concrete Silos
SAVE MONEY.

The Scott Reinforced Si/os are better and
cheaper than Timber.

VOU can feed

JL your stock
with Ensilage at

half the cost of

Roots and get

double the results.

This is proved by
c:ur friends whom
in many cases

have placed re-

peat ordere.

No upkeep re-

quired with our
Silos, ynur initial

outlay is the last

and you can pay
off the expense in

two years.

Me are S'dn stpo-

I ia/isf.s w'lfhexpe-

r'lence hpliind

and we in rite you
- , - . . to trrite to us for

full j,art}cnlnrii.

Scott Silos are found all over the British Isles.

JAMES SCOTT & SON,
(ABERDEEN) LIMITED,

483-485, Union St., Aberdeen.

Profitable Farming

COMPOUND FERTILISERS
For AH Crops.

SUPERPHOSPHATES.
STEAMED BONE MEAL.

SULPHATE OF AMMONIA.
BASIC SLAG.

SULPHATE OF COPPER.

THOMAS VICKERS & SONS, Ltd.

Telegrams :
" Vickers, Widnes.

Telephone 115 (2 lines). WIDSES, LANCS.

TheNetting-
you will have
eventually—

R\ULTLESS
BECAUSE it lies dead flat

without curves or "bulges
and gives no trouble.

It is made to stand heavy
strains too, being of
fine grade wire, galva-
nized after manufacture.

High quality and low price is

another comhination that makes
"Faultless" the Netting you
should test NOW.

Send us particulars of youi require-
ments and we will gladly quote carriage
paid prices for large or small quantities,
direct from works.

TAFf VALEmOh/WORKS
C.A.R.i:>IFF

HALL & CO.,
'Phone : I'urley ]0. LTD.

Lime Burners,
COULSDON, L.B. & S.C. Rly.

GROUND
CAEBONATE OF LmE

(For Ag^ricultural Purposes)

1 7/6 per Ton loaded in Bulk F.O.K. Coulsdon.

Orders should be booked at once to

secure prompt delivery.

WHITE LUMP & GROUND LIME

For Agrricuitural Purposes.

All kinds of CHALK supplied from Lump
Chalk for joad making down to exiremely

Fine Powdered Chalk for

rharmaceutical purposes.

Head Office:

Victoria Wharf, E. Croydon.
Telegrams :

*' Cement, Croydon."
'Phone :

Croydon, 1104.
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VIVIAN—Best and Cheapest Always

The charm of Poultry Keepings is

often lost througfh the use of
inferior appliances.

VIVIAN'S METHOD—
QUALITY AND CHEAPNESS

ENSURES SUCCESS.

Prices from—

£2 to £50

NEW

illustrated List

ON APPLICATION.

Manufacturer also of Garden
Hffts, Garages, Greenhouses, Summer
Shelters, Dog Kennels, Bungalows,
and alf kinds of Portable Woodwork.

Timber Merchant and Poultry Appliance Manufacturer,

254, North End Road, Fulham, London,
Established at this address 25 years.

Sheep Dip. Paints.
'

Fly Spray for Cattle. Wood Preservative.

Disinfectants. Cattle Poods.

MURPHY & SON, Ltd., Sheen Lane, London, S.W.14.
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Insect Pests and Fungus Diseases

prevent Successful Farming.

Napthalim
Sown broadcast at 4 cwts. per acre and

ploughed in

Kills Wireworm, &c.

Eradicates "Club."

Crops grown on Ian 1 dressed with Napthalim

are abundant in quantity and improved in

quality. The cost of dressing is saved many

times over.

Price h ton lot, S.7.

Iton, &I3. 2 tons, £25 10s.

RENED RAY & CO.,
3, OLD MILLS, HOUNSLOW.

THE ''CLAYTON
'

%.

GASSING MACHINE
for DESTRUCTION OF RATS, RABBITS, &C.

producing: sulphurous gra.s of high
strengfth without danger to operator

or domestic Animals.

Unlike Poisons, Virus and Trapping, it

Destroys not only Adult Vermin, but
also the Young in the Nests.

Used by PUBLIC BODIES, ESTATE
OWNERS, FARMERS, &C.

Full Particular* from—
CLAYTON FIRE EXTINGUISHING & DISINFECTING CO. LTD.»

22. Craven Street, Strand. London. W.C.2.

An^ I
TRe-^sich & CAMPHEi/h, 118 Queen St., Glasgow.

Agenii
^ ^ ^ Church Uouso, Lord Street, Liverpool.
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After usin^

DALROC

DALROC
Rat Exterminator

ly ROZENfiCo
36 Mincing LaneEC

PROFITABLE FEEDING!!

OUR STEAM-COOKED FOODS
FOR

Pigs and Poultry
are prepared from

THE BEST INGREDIENTS ONLY
Perfectly Sterilised
AND Well Balanced.

PIGMEAL
MEAT MEAL

MEAT and BONE
Specially GREEN BONE
Prepared ADULT " CH/CK. ' MEAL. <5/-arfes

Samples Analysis and Prices on
Application to the Makers

NATIONAL BY-PRODUCTS LTD.
Goschen Buildings,

Henrietta Street, Strand, London,
W.C.2.

WHAT THE DAIRY SHORTHORN ASSOCIATION
DOES FOR THE DAIRY SHORTHORN BREED,

It promotes the breeding of Pedigree Dairy Shorthorn Cattle.

It gives active support in developing their milk production to the fullest capacity, at the same
time maintaining true Shorthorn character.

It encourages the develofmeut of the Breed, and upholds its claims as the great improrer of

stock throughout the world,

AN INNOVATION.
Registration of Dairy Shorthorn Cows for admission to Coates's Herd Book.

In order to cover a wider field, and with the object of breeding up Dairy Stock for admission
into Coates's Herd Book, the Association publishes a Kegister of approved Dairy Sliorthorn Cows
with authentic Milk Records.

Entries are invited.

YEAR BOOK AND REGISTER.
The 1919 Year Book contains authentic Milk Records of 1,194 Pedigree Dairy Shorthorn Cows,

with Photographs of typical animals tiom leading herd>!, and a collection of general information
of special interest to Breeders of Dairy Stock : also the Second Volume of the Register
containing 1,299 entries of Southern Dairy Cuws and Heifers for ultimate inclusion of their

progeny in Coates's Herd Book.

Copies of the Year Book and Register can be obtained from the Secretary, Price 10s. 6d.

JOIN THE ASSOCIATION.
All owners of Dairy Cattle of the Shorthorn type should become Member's ol the Association

which is doing so much for the general advancement of their interests.

full particulaes ox application to-

The Secretary, Dairy Shorthorn Association,
(Dept. 1.) 16, BEDFORD SQUARE,

(Established 1905.

1

LONDON, W.C.I
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Wood Preserving Stain

has three

important properties :

It preserves wood indefinitely,

It stains it in rich, artistic colours.

It is antiseptic and disinfectant,

I^lease write for colour sheet to 205, Boro^ High Street^

London, S.E.I, mentioning Ministry of Agriculture.

MAJOR AND COMPANY LIMITED,

LARGE BLACK PIGS.
SEVENTEEN HUNDRED BREEDERS

with more joining daily

TESTIFY TO POPULARITY
of this Economical Breed.

Try them for their' following qualities:

Length and Size — Prolificacy

GREAT

GRAZERS

Splendid Constitutions
Champion Bacon Pigs, Dairy Shoiv, 1921 (Winners of "Whitley" Challenge Cup).

Champion over all Breeds, Bath and West Show, 1921. Champion overall Breeds, Tunbridge Wells Show, 1921.

India, Brazil, Peru. Abyssinia, Spain, Switzerland, Belgium, Holland, Italy, Portugal,

: : South Africa, Canada, Cyprus and other countries are buying Large Blacks. : :

QUAETEELY JCUEFAL, 5s. Per Annum. No. 4 just published, Is. 2d. post free.

Free Descriptive Pamphlet and all Infopmation from

L.B. PIG SOCIETY, 12, Hanover Square, London, W.l.
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EPHOS BASIC
PHOSPHATE

A radio-active phosphatic fertiliser

y

containing 60 - 65 % Phosphates.

HIGHLY SOLUBLE.

For grain and roots " EPHOS" will give results

comparable to superphosphate and basic slag, while

it excels both in the promotion of leaf and stem.

" EPHOS " counteracts soil acidity.

" EPHOS is particularly well adapted for mixing

in compound manures.

CROOKSTON BROS.,
38, Grosvenor Gardens, London. S.W.I. ^"ZT^unilt^
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Akricuitiml Lime
To ^1/ CuJtffators of Land;

USE OUR GENUINE GROUND LIME

GROUND LIME is a FERTILISER, and secures %

HEAVIER CROPS with a MINIMUM of EXPENSE

GROUND LIME, if applied to the land in quantities of about 10 cwt. or more
per acre per annum, will produce greatly augmented CROPS, whether of Cereals,

Clovers, or Leguminous Plants.

THIS LIME is a SOIL FOOD, an INSECTICIDE, a FUNGICIDE,

and the BEST REMEDY for FINGER-AND-TOE " DISEASE in

TURNIPS, &c.

For Prices of

AGRICULTURAL LIME
AND

GROUND
CARBONATE OF LIME

Write to—

THE CEMENT MARKETING COMPANY, LIMITED,

LIME DEPARTMENT,
8, LLOYDS AVENUE, LONDON, E.C.3.

Telegraphic Addreu.-" PORTLAND, FEN, LONDON."
Telephone Ao.—5690 AVENUE (Private Exchansre).


